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Liberty Development and Production Plan, Draft Environmental Impact Statement,
OCS EIS/EA, MMS 2001-001, in 3 volumes:

Volume |, Executive Summary, Sections | through IX, Bibliography, Index

Volume I, Tables, Figures, and Maps for Volume |

Volume lll, Appendices

The summary is also available as a separate document:
Executive Summary, MMS 2001-002.

The complete EIS is available on CD-ROM (MMS 2001-001 CD) and on the Internet
(http://Iwww.mms.gov/alaska/cproject/liberty/).

This Environmental Impact Statement (EIS) is not intended, nor should it be used, as a local planning document
by potentially affected communities. The exploration, development and production, and transportation scenarios
described in this EIS represent best-estimate assumptions that serve as a basis for identifying characteristic
activities and any resulting environmental effects. Several years will elapse before enough is known about
potential local details of development to permit estimates suitable for local planning. These assumptions do not
represent a Minerals Management Service recommendation, preference, or endorsement of any facility, site, or
development plan. Local control of events may be exercised through planning, zoning, land ownership, and
applicable State and local laws and regulations.

With reference to the extent of the Federal Government'’s jurisdiction of the offshore regions, the United States
has not yet resolved some of its offshore boundaries with neighboring jurisdictions. For the purposes of the EIS,
certain assumptions were made about the extent of areas believed subject to United States’ jurisdiction. The
offshore-boundary lines shown in the figures and graphics of this EIS are for purposes of illustration only; they do
not necessarily reflect the position or views of the United States with respect to the location of international
boundaries, convention lines, or the offshore boundaries between the United States and coastal states
concerned. The United States expressly reserves its rights, and those of its nationals, in all areas in which the
offshore-boundary dispute has not been resolved; and these illustrative lines are used without prejudice to such
rights.
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ABSTRACT

An Interagency EIS Team was created to assist MM S in preparing thisEIS. The U.S. Army Corp of
Engineers and the Environmental Protection Agency are cooperating agencies. Participating agencies
include the U.S. Department of the Interior, Fish and Wildlife Service; U.S. Department of Commerce,
National Marine Fisheries Service; State of Alaska, Pipeline Coordinator's Office; State of Alaska, Division
of Governmental Coordination; and the North Slope Borough.

BP Exploration (Alaska) Inc. (BPXA) proposesto produce oil from the Liberty Prospect (OCS Lease Y -
01650) located approximately 5 miles offshore and 1.5 miles west of the abandoned Tern Exploration
Island in Foggy Island Bay in the Alaskan Beaufort Sea. BPXA's proposed action for the Liberty Prospect
isto construct a self-contained offshore drilling operation (development) with processing (production)
facilities located on a man-made artificial gravel isand in 22 feet of water in Foggy Island Bay.

BPXA proposes to construct a 12-inch common-carrier oil pipeline buried in an undersea trench
(approximately 6.1 mileslong) from offshore Liberty Island to an onshore landfall and then connected by an
elevated onshore pipeline to atie in with the existing onshore Badami oil pipeline (approximately 1.5 miles
long). Thisinfrastructure will, in turn, transport sales quality oil (hydrocarbons) to the Trans-Alaska
Pipeline System. Buried with this pipeline in the offshore portion of this project will be an external
detection system capabl e of detecting the presence of leaking hydrocarbons, thisisin addition to two
internal monitoring systems the length of the project.

BPXA determined that the Liberty Prospect contains approximately 120 million barrels of recoverable
crude oil. Production facilities on Liberty Island would be designed to produce up to 65,000 barrels of
crude oil per day and 120 million standard cubic feet of natural gas per day. There would be producing
wells, gas-injection wells, water-injection wells, and either one or two Class | industrial waste-disposal
wells. Thelife of the proposed Liberty Prospect development is anticipated to be approximately 15-20
years.

This draft Environmental Impact Statement (EIS) covers the proposed Beaufort Sea Oil and Gas
Development/Liberty Development and Production Plan. This document includes the purpose and
background of the proposed action, alternatives, description of the affected environment, and the predicted
environmental effects of the proposed action and the alternatives. The alternative analysis evaluates five
sets of component alternatives (island location and pipeline route, pipeline design, upper slope protection
system, gravel mine site, and pipeline burial depth) that focus on the different effects to modifying magjor
project elements. The EIS aso evaluate the range of alternatives that could be chosen by combining the
different options from the component alternatives. In addition to the mitigation required by MMSin the
lease and those built into the BPXA Proposal, two proposed mitigating measures and their potential effects
areevaluated. The EIS also evaluates potential cumulative effects resulting from the BPXA Proposal and
alternatives.
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The Liberty EIS — What it Includes and How it is Structured

These four pages give you a quick overview of what isin the
draft environmental impact statement (EIS) and how it is
structured. Because the draft EIS is somewhat complex, we
urge you to read these pages first.

This EIS evaluates BP Exploration (Alaska), Inc. (BPXA’S)
Liberty Project in Foggy Island Bay in the Beaufort Sea and
avariety of aternatives. Itisthefirst EIS that the Minerals
Management Service (MMS) has prepared for an oil and gas
development and production project in Federal waters off
Alaska.

We have restructured the standard EIS format to quickly get
to issues and aternatives we identified while gathering
extensive “scoping” information between spring 1998 and
summer 2000. Despite our best efforts to write concisely,
the EISislengthy, so we have included avariety of
summaries. For those wanting more than a summary of a
particular subject, please be sure to read the detailed
analysis that follows each summary. We urge al readersto
make a copy of the table of contents of the EIS and keep
handy when reading the EISto assist you in locating
referenced sections more quickly.

Traditional Knowledge information and observations appear
throughout the EIS, along with those of Western science.

We have attempted to use and cite the latest and best
information available to prepare the EIS. When information
in the literature was limited, authors used their best
professional judgment in describing effects that may occur
asaresult of the Liberty Project and the aternatives.

If you have any suggestions about the format and writing
style of the draft EI'S, we hope you include them in your
comments. If you feel any critical references were omitted,
please describe and cite them as specifically as possible.
Thank you.

Executive Summary — The Executive Summary has six

sections:

A describes the proposed Liberty Project, the purpose and
need for this EI'S, and the proposed BPXA
Development and Production Plan and devel opment
schedule.

B describes MM S's relationship with other Government
agencies regarding this EIS.

C. provides a brief summary of the scoping process,
environmental justice, Indian trust resources,
government-to-government coordination, and an
overview of the issues that resulted from scoping.

D summarizes the effects of the Proposal.

E summarizes the alternatives and their effects.

F summarizes the cumul ative-effects analysis.

LIBERTY EIS- The EIS has nine sections and e even
appendices.

Section | — Introduction and Results of the Scoping
Process briefly states the purpose and need for the Proposed
Action and outlines the key stepsin the EIS process. It
discusses traditional knowledge, environmental justice,
Indian trust resources and the format and structure of the
ElS. This section then discusses the scoping process and
summarizes the most significant scoping issues, the
alternatives analyzed in the EI'S, and other potential
alternatives derived from scoping but not selected for full
analysis (see the Scoping Report, Appendix E).

Section |1 - Description of Alter natives has four parts:

I1.A describes BPXA'’s Proposed Liberty Development and
Production Plan (Alternative I), including hydrocarbon
resources, design and construction of the gravel island and
pipeline, island slope protection, drilling activities,
production, transportation, waste management,
abandonment, and mitigation measures built into the project.
It also discusses safety systems for development and
production, pipeline safety, and oil-spill prevention and
response capability.

11.B describes the No Action Alternative (Alternative I1).

11.C defines and discusses five sets of “component
alternatives.” Each set varies a single component identified
as important during scoping. Each component aternativeis
a“complete” aternativein that it includes all the same
elements as the BPXA Proposal except for the one
component at issue. For ease in making comparisons, each
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set of component alternatives starts with the BPXA
Proposal.

The five sets of component alternatives are as follows:

e threeidand locations and pipelineroutes (Liberty
Island/Liberty pipeline route, Tern Iland/Tern Pipeline
route, and Southern Island/Eastern pipeline route),

o four pipelinedesigns (single walled pipe, steel pipein
steel pipe, steel pipein plastic pipe, and flexible pipe),

e twotypesof upper dope protection for the
production island (gravel bags and steel sheetpile),

e two gravel mine sites (Kadleroshilik River and Duck
Idand), and

e two pipeline burial depths (design trench depth and a
15’ trench depth)

Note that decisionmakers for this project can select one
alternative from each of the above five sets of component
alternatives. That means there are 96 possible combinations
of components to choose from, including the components
proposed by BPXA (3x4x2x2x 2= 96).

[1.D defines and discusses three “ combination alternatives.”
The Liberty Interagency Team formulated each of these
combinations by selecting one alternative from each of the
five sets of component alternatives. In Section IV.D, these
three combination aternatives will be compared with each
other and with the Proposal to assess their relative effects on
the environment.

The Combination Alternatives, with the BPXA Proposal
shown for comparison, are:

Combination Alternative A

e UseLiberty Idand and Liberty Pipeline Route
Use Pipe-in-Pipe Pipeline Design

Use Steel Sheetpile for Upper Slope Protection
Use Duck Idland Gravel Mine

Use a 7-foot Burial Depth

Combination Alternative B

e Use Southern Island and Eastern Pipeline Route

Use Pipe-in-HDPE Pipeline

Use Gravel Bags for Upper Idand Slope Protection

Use the Kadleroshilik River Mine Site

Use the 6-foot Burial Depth as designed by for the Steel
Pipe-in-HDPE pipeline design

Combination Alternative C

e UseTernldand and Tern Pipeline Route

Use Steel Pipe-in-Pipe Pipeline Design

Use Steel Sheetpile for Upper Slope Protection
Use Duck Island Mine Site

Use a 15-foot Burial Depth

The BPXA Proposal (Liberty Development and
Production Plan)

o UseLiberty Idand and Liberty Pipeline Route
e UseSingle-Wall Pipeline Design

e Use Gravel Bagsfor Upper Island Slope Protection
e UsetheKadleroshilik River Mine Site
e Usea7-foot Burial Depth

Because this approach of analyzing “component
alternatives’ and “combination aternatives’ is abit unusual,
the following should help explain our rationale for using
bothin thisEIS:

As afirst step, we evaluated each alternative in each set of
component alternatives and compared it to the other
alternativesin the set. Because all the component
alternatives are “complete” alternatives, the comparisons can
be made on an even footing. The Liberty Interagency Team
believes that using component alternativesis a good way to
focus analysis on the issues and concernsrelated to a
particular component. It also facilitates comparison among
the choicesin each set. However, by using this approach,
the component alternatives are al the same asthe BPXA
proposal except for the one component that we vary within
each set. Also, this approach does not provide for
concurrent evaluation of two or more components. In
essence, analyzing only component alternatives does not
facilitate either evaluating a reasonable range of alternatives
or selecting multiple alternative components as required
under the National Environmental Policy Act.

We therefore took a second step to overcome these
limitations. Using the component alternatives as building
blocks, the Liberty Interagency Team devel oped three more
alternatives that we refer to as“ combination alternatives.”
These were selected from the possible 96 combinations
mentioned above. Each combination alternative isalso a
“complete” alternative and each varies substantially from the
other combination alternatives. One of them (Combination
Alternative C) has none of the component alternatives
included in the BPXA Proposal. The other two have some
components in common with the BPXA Proposal and some
that are different. So as a group, the combination
aternatives range from the BPXA Proposal to a proposal as
different from BPXA’sas possible. Evaluating a
reasonable number of examples that cover the spectrum of
96 alternatives in this manner allows the decisionmaker to
ultimately select any of those 96 possibilities. (See Forty
Most Asked Questions Concerning the Council on
Environmental Quality National Environmental Policy Act
Regulations, 46 Federal Register 18026, as amended.)

Section |11 - Effects of BPXA's Proposed Liberty
Development and Production Plan (Alternativel). This
section and Section |V are the heart of the EIS. This section
has four major parts:

I11.A summarizes the most important effects of the Proposal
by natural resource and species.

I11.B describes the MM S Alaska Outer Continental Shelf
Region Environmental Studies Program and MMS-
sponsored studies applicable to the Beaufort Seaarea. This
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section also lists the Liberty pipeline design studies
undertaken to respond to the concerns of some Federal
Agencies.

[11.C. fully describes the BPXA Liberty Proposal.

I11.C.1 addresses project integrity issues such asBPXA’s
Oil Discharge Prevention and Contingency Plan (BPXA,
2000), island design and slope protection, pipeline safety,
and the chance and size of oil spills.

[11.C.2 and C.3 are detailed analyses of the effects of the
Liberty Proposal related to two major issues: (1) spillsfrom
the offshore platform and pipeline and (2) disturbances from
drilling, construction, boats, helicopters, and ice roads. For
each of these issues, the analysisis broken out by biological
and human resources. Under each resource, we give a
summary and then the details of the effects. In the detailed
portion, we first describe the “general effects’ of
development of the hydrocarbon resourcesin the Liberty
Prospect, regardless of which aternative is chosen. We then
describe the “ specific effects’ of PBXA’s proposed plan for
development of those resources. The specific effects of the
alternatives may be different. Note that the EIS does not
repeat the “general effects’ analysis of Section 111 over and
over again when we present the analyses of alternativesin
Section IV. If readers want to refresh their understanding of
the general effects on aresource, then readers will need to
refer back to the “general effects’ analysis provided in
Section |11 of the EIS.

[11.D discusses effects related to other issues such as
discharges from the island, gravel mining, small spills,
economics, abandonment, unavoidable and irreversible
effects, global climate change, and national security and
navigation. Asin Sections|l1.C.2 and C.3, we first describe
the “general effects’ of development of the Liberty Prospect,
regardless of which aternative is chosen. We then discuss
the “specific effects’ of BPXA’s proposed plan.

Section |V - Effects of Alternatives— This section and
Section |11 are the heart of the EIS. This section has five
parts:

IV.A isan introduction that reintroduces the phrases
“component alternatives” and “combination alternatives’
and gives other important information about this section.

IV.B covers the effects of the No Action Alternative
(Alternative I1). It discusses effects that would be expected
to occur if the Liberty Project is not approved.

IV.C gives adetailed assessment of the effects of each
alternative in the five sets of component alternatives that
were described in Section I1. For ease in comparison, we
also include an assessment of the effects of BPXA's
proposed component in each set. This section focuses on
comparisons among the alternativesin each set of
component alternatives. To avoid redundancy, if an effect
of an aternative is the same as that of the Proposal, we do
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not repeat it from Section 111. The portion of this section
dealing with pipeline design alternatives (Section 1V.C.2)
provides extensive detail on the results of four contracts
focused on this of subject.

IV.D compares the three combination alternatives with each
other and with BPXA'’s Proposal. Wefirst give the physical
properties and then the potential benefits, concerns, and
effects of each combination relative to the others. This
section is presented in summary form to avoid repeating the
detail givenin Section IV.C.

Section V — Cumulative Effects has three parts:

V.A introduces MMS's approach to analyzing cumulative
effects and gives our genera conclusions.

V.B discusses the scope of activitiesincluded in the
analysis, including past, present and reasonably foreseeable
production.

V.C analyzes cumulative effects related to the Liberty
Project on natural, biological, and human resources and
compares cumul ative effects of North Slope/Beaufort Sea
hydrocarbon development with the specific effects of the
BPXA Proposal.

Section VI - Description of the Affected Environment
describes the biological, socioeconomic, and physical
environment surrounding the Liberty Project, relying on
both Western science and Traditional Knowledge.

Section VII - Review and Analysis of Comments
Received. This sectionisreserved for the Final EIS.

Section VIII - Coordination and Consultation briefly
describes how the Liberty Project evolved and how the EIS
was developed. It aso identifies the participating and
cooperating agencies of the Liberty Interagency Team and
scoping meetings with other Federal, State, and local
agencies, interest groups; and the public. The section
concludes with alist of attendees at public meetings
conducted for Liberty and alist of contributing authors and
supporting staff members.

Section I X - Low Probability, Very Large Oil Spill
describes the hypothetical assumptions for two very large
spills, a blowout and tanker spill, and the potential effects on
each resource should such an unlikely spill occur.

Bibliogr aphy

Appendices

e Appendix A - Qil-Spill-Risk Analysis

e Appendix B - Overview of Laws, Regulations, and
Rules

e Appendix C - Endangered Species Act, Section 7
Consultation and Coordination. The Biological
Assessment and the Biological Opinion for the
endangered species will be in the Final EIS.

e Appendix D - EIS Supporting Documents
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Executive Summary: Liberty Development and
Production Plan, Environmental Impact Statement

In February 1998, BP Exploration (Alaska) Inc. (BPXA)
submitted a Development and Production Plan (Plan) to the
Minerals Management Service (MMYS) for the proposed
Liberty Project; a pipeline Right-of-Way application was
submitted March 3, 1998. The Plan has since been revised.
Revision 1 wasissued in November 1998 and Revision 2 in
July 2000. The Plan and application initiated a Federal
review process for BPXA's proposed project. The Liberty
Prospect isin Federal waters of the Beaufort Sea northeast
of the Prudhoe Bay oil field. This project would develop
and produce oil and gas from the Liberty Prospect to
transport and sell il to U.S. and world markets. The
MMS's Regional Supervisor for Field Operations must
consider BPXA's Plan and applications. If he approvesthe
proposed Plan and applications, he would monitor the
project to ensure that activities comply with MM S
regulations. No development activity can occur on the lease
until the Plan is approved.

This document includes the purpose and background of the
proposed action, alternatives, description of the affected
environment, and the proposed environmental effects of the
proposed action and the alternatives. The alternative
analysisin the EIS eval uates the effects of modifying five
project components (island location and pipeline route,
pipeline design, upper slope-protection system, gravel mine
site, and pipeline burial depth). The EIS also evaluates
three alternatives that could be chosen by combining project
components and compares them to each other and to the
BPXA Proposal.

In addition to the mitigation required by MM S in the lease
and those built into the BPXA Proposal, the EIS evaluates
effectiveness of two potential mitigating measures. The EIS
also evaluates potential cumulative effects resulting from
the BPXA Proposal and alternatives.

A. LIBERTY PROJECT, PLAN, AND
SCHEDULES

1. Environmental Impact Statement
Schedule

We (MMS) determined that approving BPXA’s Plan would
be “amajor Federal action that may significantly affect the
quality of the human environment pursuant to the National
Environmental Policy Act”; therefore, we should prepare an
environmental impact statement (EIS). Under this Act, the
EIS will evaluate reasonable aternatives, including BPXA's
Proposal and a No Action Alternative, as well as how each
aternative may affect the environment. We will use
information in the EIS in our Record of Decision to either
approve the Plan and applications or decide on other
actions. Currently, MMS intends to issue the final EISin
fall 2001. Under the Outer Continental Shelf Land Act,
MMS needs to make a decision within 60 days of issuance
of the final EIS; however, under the National Environmental
Policy Act, no decisions can be made until 30 days after the
issuance of the final EIS. Final agency decisions would be
made in early 2002. Some of the alternatives, if chosen,
may result in delaysin the Liberty Project of 18-24 months
to collect additional engineering data and allow time for
specific design and testing work. Thisinformation would
be necessary for technical approval of the project but is not
expected to change the environmental effects. For purposes
of analysisin the EIS, we have not adjusted the timelines for
starting the different alternatives. Therefore, all the
aternatives are on the same footing for the analysis of
environmental effects.

We will respond to the public comments on the draft EISin
thefinal EIS. We have not committed to any specific
course of action and will maintain an open mind throughout
the development of the final EI'S and decision processes.
We will continue to consider and evaluate all reasonable
options. The agency-preferred alternative(s) will be
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identified in the final EIS based on the analysis and full
consideration of comments received. We especially
encourage the public to comment on the sections describing
the alternatives.

EXECUTIVE SUMMARY

2. The Need and Purpose for the Liberty
Project

Need: To satisfy the demand for domestic oil and decrease
the dependence of the United States on foreign oil imports.

Purpose: To recover oil from the Liberty Prospect and
transport it to market.

This project helps satisfy the mandate of the Outer
Continental Shelf Lands Act to explore for and develop
offshore mineral resources by developing the oil resources
of OCS Lease Y-01650 issued by the MM S in Foggy Island
Bay in the Alaskan Beaufort Sea.

3. Description of the Plan

Under the Outer Continental Shelf Lands Act, the MMSiis
required to analyze the environmental effects of BPXA’s
proposed action, as described in the Development and
Production Plan (Sec. I1.A of the EIS).

Note: We haveincluded in the Executive Summary, several
tables, and a map from the EIS. To lessen confusion, we are
keeping the same table or map number used in the EIS.
Citations are listed in the EIS bibliography.

BPXA proposes to develop the Liberty oil field from a
manmade gravel island constructed on the Federal Outer
Continental Shelf in Foggy Island Bay (see Map 1) The
gravel island would be located in water about 22 feet deep
and inside the barrier idands. The Liberty Project is about 5
miles off the coast nearly midway between Point Brower to
the west and Tigvariak Island to the east. The proposed
gravel island would be between the McClure Islands and the
coast. The overall project includes the following:

e amanmade offshore gravel idand;

e stand-alone processing facilities and associated
infrastructure on the island;

e about 6.1 miles of offshore buried oil pipeline and
about 1.5 miles of onshore elevated pipeline connecting
theisland facilities to the Badami Pipeline;

e anonshore gravel mine site at the Kadleroshilik River
used during construction and then rehabilitated; and

e onshore and offshore ice roads.

4. Development Schedule

If the project were approved, construction of the ice roads
presently are planned to begin in November or December of
2002, which would be Y ear 1 of the project as described in
the EIS. The planned construction process would occur
over 2 years. The gravel island would be constructed in 1
year (Year 2), and the offshore pipeline would be
constructed the next year (Year 3). To the extent possible,
construction would occur during the winter. If construction
were delayed, all construction would occur in asingle
season (Year 3).

A drill rig would be transported to theisland by abargein
the summer of Year 2 or moved over an ice road in the
winter of Year 3. An infrastructure module would be
sealifted to theisland in July/August of Year 2. Process
modules would be sealifted to the island in July/August of
Year 3. Drilling would start in the first quarter of Year 3.
Qil shipment (production) would start in the fourth quarter
of Year 3. The economic life of the field is estimated at
about 15 years.

B. COLLABORATION WITH OTHER
AGENCIES

1. Interagency Team Meetings

The Liberty Interagency Team was created in the spring of
1998 to discuss a broad range of issuesrelated to the
development and content of the Liberty EIS. The Liberty
Interagency Team consists of five Federal Agencies (MMS,
Fish and Wildlife Service, U.S. Army Corps of Engineers,
National Marine Fisheries Service, and the Environmental
Protection Agency); two State of Alaska Agencies (State
Pipeline Coordinator’s Office and the Division of
Governmental Coordination); and the North Slope Borough.
The Interagency Team met periodically during the EIS
preparation process. Scoping and EIS alternatives were
major issues of discussion for the Liberty Interagency Team.

2. EIS Partnerships

For the purposes of preparation of this particular EIS, the
Corps of Engineers and the Environmental Protection
Agency are cooperating agencies. They, along with the
MMS, will consider using this EIS as their National
Environmental Policy Act documentation for review of the
Liberty Project. Both the Corps of Engineers and the
Environmental Protection Agency have attended frequent
meetings with MM S and have reviewed draft EIStext. The
Corps of Engineers Preliminary Section 404(b)(1)

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis
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Evaluation - Liberty Development Project and Evaluation of
Proposed Liberty Project Ocean Disposal Sitesfor Dredged
Material at Foggy |sland Bay can be found in Appendices G
and H of the EIS. The Environmental Protection Agency
draft National Pollution Discharge Elimination System draft
permit can be found in Appendix I-2 of the EIS. TheFish
and Wildlife Service, National Marine Fisheries Service,
North Slope Borough, the State Pipeline Coordinator’s
Office, and the State Division of Governmental
Coordination have entered into a participating relationship
with MM S and have attended meetings and exchanged
information, as time permitted.

The MM S iswriting Biological Assessments on the Liberty
Project for both the Fish and Wildlife Service and the
National Marine Fisheries Service. The Fish and Wildlife
Service and National Marine Fisheries Service each will
write individual Biological Opinions on species specific to
their jurisdiction regarding the Liberty Project in accordance
with Section 7 Endangered Species Act consultation
procedures. The Fish and Wildlife Service and the
Biological Resources Division of the U.S. Geological
Survey each prepared an analysis that can be found in
Appendix J of the EIS. The Fish and Wildlife Service
prepared the report Exposure of Birds to Potential Oil Spills
at the Liberty Project and the Biological Resources Division
evaluated potential effectsto polar bearsin their report
Estimating Potential Effects of Hypothetical Qil-Spillsfrom
the Liberty Oil Production Island on Polar Bears.

National Marine Fisheries Service isresponsible for the
authorization of the incidental taking of certain species of
marine mammals under the Marine Mammal Protection Act
and/or the Endangered Species Act. The EIS describes the
type and extent of such takings.

C. ISSUES

1. Scoping

“Scoping” isan ongoing public process to determine the
public concerns about BPXA'’s proposed plan and to
identify issues to be analyzed in depth in the EIS. Scoping
also is used to develop alternativesto BPXA's Plan and
mitigating measures that could eliminate or reduce potential
development impacts. Alternatives could include
technological modifications to the Plan or different drilling
locations or pipeline routes. The scoping process includes
an evaluation of the issues, alternatives, and mitigating
measures that will be addressed further in the EIS and those
that will not.

As part of the scoping process, we have received comments
in response to our Notice of Intent to Prepare an EIS in the
Federal Register Notice of February 23, 1998, and from
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public meetings and the Liberty Interagency Team. We
received seven comment lettersin response to the Notice.
Scoping meetings were held during March and April 1998
in Nuigsut, Barrow, Anchorage, Kaktovik, and Fairbanks.
Additional scoping comments were provided as part of the
information update meetings in these communitiesin
October and November 1999.

During scoping meetings, attendees expressed concerns
about the effects of development on the physical and
biological resourcesin and adjacent to the Liberty Prospect
and on the Inupiat inhabitants of Alaska’ s North Slope.
These concerns, characterized as issues, are associated with
planned activities or accidental events that are or may be
part of the construction and operation of oil and gas
facilities.

The planned activities would alter the local environment.
These disturbances, often in the form of noise, may last only
afew minutes; whereas, physical changesto the
environment, such as construction of the gravel island, may
last 15-20 years or more. Short-term disturbances include
the noise from aircraft overflights or marine transport of
facilities and supplies. Disturbances also may last up to
several months; these include noise and physical changesto
the environment associated with mining and hauling gravel
for idand construction, changes to seafloor sediments, and
suspension of sediments that result from trenching for the
pipeline.

Accidental eventsinclude crude oil spills during production,
during transport through the pipelines, or from diesel fuel
used to power electrical generatorsif natural gas, produced
from the Liberty reservoir, is not available. Such events
have a very low probability of happening.

Primarily, the issues express concerns about the effects of
disturbances and large offshore oil spills on the
environment. These effects are analyzed in the EIS for the
following essential resources and systems:

e endangered and threatened species (bowhead whales
and spectacled and Steller’s eiders)

seals

polar bears

marine and coastal birds

terrestrial mammals

fishes and essential fish habitat

lower trophic-level organisms

vegetation-wetland habitats

subsi stence harvests

sociocultural systems

archaeological resources

economy

water quality

air quality

Associated with disturbance and oil-spill issues are concerns
that include:

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis
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e risk of damage to the island and production facilities
from storm waves, currents, and ice forces

e risk of damage to the offshore pipeline fromice
gouging, strudel scouring, and permafrost melting

o |eak detection for the buried pipeline

e offshore pipeline design and the risk of failure and
leaks

e height of onshore pipeline

e erosion in the area where the pipeline crosses the
shoreline

e 0il-spill-response and cleanup capability, especially in

broken ice

waste disposal

discharges of production fluids

air emissions

abandonment

population growth and balance between modern

lifestyles and the lifestyle of the Inupiat people

e timing and size of the prospective workforce and how it
would affect community economies

e useof gravel bagsto prevent gravel erosion of the
island

e disregard for local traditional knowledge in making
decisions

e useof Ternldand as either adrilling site or a source of
gravel

e locating the Liberty drilling and production facility
either onshore or in waters no deeper than 6 feet

e global climate change

e dternative energy sources

The issues raised during scoping also are used to develop
alternatives and mitigating measures for this EIS.

EXECUTIVE SUMMARY

people shared an observation or concern, it is paraphrased in
asingle statement and cited.

The TK-gathering efforts undertaken specifically for the
Liberty Project include: (1) meeting minutes from the 1999
community meetings conducted under the auspices of
Environmental Justice (see the following and Appendix E of
the EIS); (2) use of an interim portion of the Inupiat TK
collection study by the Barrow nonprofit Ukpeagvik Inupiat
Corporation; (3) the Arctic Nearshore Impact Monitoring in
Development Area study that includes a task for gathering
subsistence whaling TK from Nuigsut whalers; and (4) an
in-depth assessment and use by MM S analysts of existing
TK sources. These sourcesinclude TK citations for the
Northstar final EIS; the TK database developed by Dames
and Moore for the Northstar Project from MM S hearing
transcripts; Native interviews from the North Slope
Borough's Mid-Beaufort Sea Traditional Resource Survey;
TK from the North Slope Borough document Cross Island:
Inupiat Cultural Continuum; and TK gleaned from the
North Slope Borough's Subsistence Harvest Documentation
Project Data for Nuigsut, Alaska (North Slope Borough,
1997a).

2. Traditional Knowledge

Weinclude in the EIS analysis what local indigenous people
on the North Slope say and have said about development on
the outer continental shelf. We developed a protocol to
extract, from past testimony and community meetings,
traditional knowledge that relates to oil and gas activitiesin
the Alaskan Beaufort Sea. Various sources of traditional
knowledge (TK) were queried to provide this information.
Sections111.C.3.h and i (Subsistence-Harvest Patterns and
Sociocultural Systems) in the EIS illustrate how traditional
knowledge was incorporated into the EIS and into the
design, construction, and planned operations of the proposed
project to minimize potential conflicts with subsistence
users.

This information endeavors to capture the traditional Inupiat
perspective about the potential effects of the Liberty Project
and other oil and gas development activities on the North
Slope. In some instances, the words of individual speakers
are incorporated and cited. In other cases, when several

3. Environmental Justice, Indian Trust
Resources, and Government-to-
Government Coordination

Executive Order 12898, Environmental Justice, requires that
Federal Agenciesidentify and address disproportionately
high and adverse human health and environmental effects of
its actions on minority and low income populations.

To meet the direction of this Order (Federal Actionsto
Address Environmental Justice in Minority Populations and
Low-Income Populations) and the accompanying
memorandum from President Clinton to the heads of all
departments and agencies, MM S held Environmental Justice
Meetings in Barrow, Nuigsut, and Kaktovik. Environmental
Justice, as aformal part of the Sociocultural Systems
analysis, isdiscussed in Section I11.C.3.i., Effects of
Disturbance on Sociocultural Systemsinthe EIS. The
MMS met with local tribal governments to discuss
subsistence issues and the Liberty Project during scoping
meetings in the community of Nuigsut on March 18, 1998;
in the community of Barrow on March 19, 1998; and in the
community of Kaktovik on March 31, 1998. In these first
meetings, MM established a dialogue on environmental
justice with these communities. Followup meetingsto
address environmental justice issues were held in Barrow on
November 1, 1999; in Nuigsut on November 2, 1999; and in
Kaktovik on November 5, 1999.

The environmental justice concerns raised during scoping
and from the Environmental Justice Meetings are covered in
the EISin the sections on Subsistence-Harvest Patterns,
Sociocultural Systems, and marine mammals (see Sec.
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[11.C.3inthe EIS). The analysesin these sections
incorporate TK of the Inupiat people of the North Slope
communities of Barrow, Nuigsut, and Kaktovik, along with
Western scientific knowledge. Environmental Justiceis
discussed in more detail in Appendix B, Part E of the EIS.

The Department of the Interior and the MM S are
responsible for ensuring that Indian Trust Resources of
federally recognized Indian Tribes and their members that
may be affected by these project activities are identified,
cared for, and protected (Appendix B, Part D of the EIS).
No significant impacts were identified during the EIS
scoping process, including the Environmental Justice
Meetings, that pertain to thistopic. Native allotmentsin the
project are discussed in Section I11.C.3.i of the EIS.

Executive Order 13084 (Consultation and Coordination
with Indian Tribal Governments) states that the U.S.
Government will continue “to work with Indian tribes on a
government-to-government basis to address issues
concerning Indian tribal self-government, trust resources,
and Indian tribal treaty and other rights.” To meet that
direction, MM S has met with the local tribal governments of
Barrow, Nuigsut, and Kaktovik; as well as the Inupiat
Community of the Arctic Slope (the recognized regional
tribal government), and an important nongovernmental
Native organization, the Alaska Eskimo Whaling
Commission. Notes from the 1999 meetings are included in
Appendix E of the EIS. These tribal governments were
contacted by letter and given the opportunity to participate
in the development of this EIS. None of the letters sent
received aresponse; nonetheless, in Liberty meetings held
on the North Slope, we have met with these groups to keep
them informed of this Proposal and will continue to do so.
Local Inupiat government representatives are members of
our Outer Continental Shelf Lease Sale Advisory
Committee that meets to discuss and resolve issues that
arise from recent lease sales.
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e global climate change
e dternative energy sources

Air pollution also is an important issue for North Slope
inhabitants. The effects of emissions from burning fossil
fuels during Liberty drilling and production operations are
analyzed in detail under the discussion of discharges under
the heading of Other Issues.

These issues served as the basis for the development of
aternatives and were used to configure the analysisin the
aternatives as well as the analysis of the proposed
Development and Production Plan. The major

i ssues/perturbations mentioned below apply to each
analyzed aternative, as well as the proposed Devel opment
and Production Plan.

4. Major Issues

Based on scoping concerns, MM S has determined that the

major issues are:

e disturbances from planned project activities;

o il spillsfrom accidental events; and

e cumulative effects of past, present, and future
development on the people and environment of
Alaska’'s North Slope.

Generally, the above issues are analyzed more fully than
other concerns that include:

discharges (water discharges and air emissions)
gravel mining

small oil spills

seawater intake

economic effects

abandonment of the project

a. Disturbances

The Liberty Project involves constructing a gravel isand
about 5 miles offshore, using gravel hauled by truck over ice
roads to a prepared subsea pad, and construction of a
pipeline from the island to an existing onshore pipeline.
Theisland and pipelines would be constructed mainly in
winter, and most potential disturbance from construction
would occur in that season. Construction of the subsea
pipeline trench and the onshore pipeline would permanently
disturb habitats. The following are examples of
disturbances:

e sediment and turbidity from the dumping of gravel
during construction of the proposed island and from the
pipeline trenching and backfilling activities;
noise from construction and drilling activities; and
noise from the transportation of people and materialsto
and from the gravel island.

Helicopters, supply boats, and some barges would provide
transport over water. Long-term disturbances would include
noise from various kinds of transportation and any other
drilling that might occur over the operational life of the
field.

Releases of particulate matter and attendant turbidity in the
water may come from remnant fill from the pipeline trench,
particulate leaching from the island, and final island
preparation (reshaping). When refilling pipeline trenches,
the excess fill not deposited back into the trench would be
placed on theice parallel to the pipeline and would filter
into the Beaufort Sea as breakup progresses. Particulate
matter would leach from the island after initial construction
and before the placement of filter fabrics and cement blocks;
some island reshaping may be necessary, but this would be a
short-term action.

The project descriptionsin Section 11.A.1 and Table [1.A-1
of the EIS more thoroughly discuss Liberty development
and potential sources of noise and habitat disturbance.

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis
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b. Large Offshore Oil Spills

The potential effects of oil spills were a major concern
raised during scoping. For purposes of analysis, we divide
oil spillsinto two classes. We define large oil spillsas
greater than or equal to 500 barrels, and small spillsasless
than 500 barrels. See Sections | X.A and B in the EISfor an
analysis of avery large oil spill.

(1) Spill Assumptions and Sizes

The assumptions about large oil spills are a mixture of
project-specific information, modeling results, statistical
analysis, and professional judgement. For purposes of
analysis, we assume that one large spill occurs from the
proposed or alternative Liberty gravel island locations or
along the proposed or alternative offshore/onshore pipeline
routes. After we analyze the effects of alarge oil spill, we
consider the chance of alarge oil spill occurring. Even
though the chance of one or more large spills occurring and
entering offshore waters is low (on the order of 1%), we
analyze the consequences of an oil spill becauseitisa
significant concern to all stakeholders. The analysisof a
large spill represents the range of effects that might occur
from arange of offshore or onshore spill sizes at Liberty
facilities. Table111.C-4 of the EIS shows the large spill
sizes we assume for analysis. These hypothetical spills
range from 715-2,956 barrels for crude and diesel oil. The
spills are broken out as follows:

Crude Oil

e gravel idand: 925 barrels

e offshore pipeline; 715, 1,580, and 2,956 barrels

e onshore pipeline: 720 and 1,142 barrels

Diesel

e dtoragetank: 1,283 barrels

A large spill from the Liberty facilities could happen at any
time of the year. We assume that the island would not
absorb any oil. Depending on the time of year, we assume
that a spill reaches the following environments:

e gravel idand and then the water or ice

open water

brokenice

on top of or under solid ice

shoreline

tundra or snow

(2) Oil-Spill-Trajectory Analysis

We analyze spills from nine locations. We use the location
of the Liberty, Southern, and Tern gravel islands as the sites
where large oil spills would originate, if they were to occur
fromanidand. (Liberty IsSand isthe site proposed by
BPXA. Southern and Tern Islands are alternative sites
selected by MMS for the EIS analysis.) We also use the
Liberty, Tern, and eastern pipeline sites, with each pipeline
divided into two segments. The two pipeline segments
represent spills that would occur nearshore and offshore.

EXECUTIVE SUMMARY

(Similarly, the Liberty pipeline route was proposed by
BPXA and the Tern and eastern routes were selected for
analysis as EIS aternatives.)

In general, there is a 0-2% difference in the chance of oil-
spill contact with the majority of the environmental resource
areas when we compare Liberty Island, Southern Island, and
Tern Island to each other. Each of theseidlandsiswithin
1.2-1.4 miles of each other, and no geographic barriersto
spills exist between theseidland locations. Thereisa3-12%
difference in the chance of contact with resources directly
adjacent to the area where we hypothesize a spill would
start. For example, the largest difference (12%) isto the
Boulder Patch, because Liberty Island is directly adjacent to
it, and the Southern Idand and Tern Island are slightly
farther away. Changing the location of theisland would
cause an insignificant change in the chance of ail spill
contact to the majority of the environmental resource areas.

In general, there is a 0-2% difference in the chance of
contact to the majority of the land segments when we
compare Liberty Island, Southern Island, and Tern Island to
each other. The reader should note, however, that the closer
theisland is located to shore, the greater the probability of
oil contacting the nearby coastline. The coastline between
the Sagavanirktok and Kadleroshilik rivers has a 3-4%
difference in the chance of contact from Southern Island or
Tern Island when we compare them to Liberty Island.
While these differences are measurable, they do not result in
effects to the resources that are substantial.

(3) The Chance of a Large Spill Occurring

The analysis of historical oil-spill rates and failure rates and
their application to the Liberty Project provides insights, but
not definitive answers, about whether oil may be spilled
from a site-specific project. Engineering risk abatement and
careful professional judgment are key in confirming whether
aproject would be safe.

We conclude that the designs for the Liberty Project would
produce minimal risk of asignificant oil spill reaching the
water. If an estimate of chance must be given for the
offshore production island and the buried pipeline, our best
professional judgment is that the chance of an oil spill
greater than or equal to 500 barrels occurring from the
Liberty Project and entering the offshore watersis on the
order of 1%. We usesthe volume of oil produced as the
basis for projecting oil spills; therefore, the chance of an ail
spill is essentially the same for all alternatives evaluated in
thisEIS.

We base our conclusion on the results gathered from several
spill analyses done for Liberty. All showed alow likelihood
of aspill, on the order of a 1-6% chance or less. More
importantly, we also base our conclusion on the engineering
design factors that BPXA hasincluded in the project,
especialy for the buried pipeline. The combination of
pollution-prevention measures, design, testing, quality
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assurance, and proactive monitoring lead us to conclude that
the proposed and aternative pipelines would be safe.

We base the analysis of effects on the following

assumptions:

e Onelarge spill occurs.

e Thespill sizeisone of the sizesshownin Tablel11-C.4
of the EIS.

o All the oil reaches the environment; the island absorbs
no oil.

e The spill starts at the gravel island or along the pipeline.

e The spill could occur at any time of the year.

e A spill under ice does not move significantly until the
ice breaks up.

e Thespill areavariesover time and is calculated from
Ford (1985).

e Thetime and chance of contact from an oil spill are
calculated from an oil-spill-trajectory model.

o Effectsare analyzed for the location where the chance
of contact is highest.

The analysisin Section 111.C.2 first considers context and
intensity effects of an oil spill to the resources and then
considers whether the effects would be local or regional.
The analysis next evaluates the adverse effects resulting
from the oil-spill-cleanup efforts on the resource (noise,
disturbance, etc.) and provides an assessment of the
mitigation benefits that might occur. However, the
effectiveness of oil-spill recovery and cleanup is uncertain
and depends on weather conditions, wind and wave
conditions, and other variables at the time of the spill. Qil-
spill recovery can range from very little to amost al of the
oil.

The BPXA Proposal includes the use of either the “L eak-
Detection and Location System” (LEQOS) for detecting any
leaks from the pipeline or the use of an equivalent system.
Siemens developed LEOS about 30 years ago. The LEOS
system detects leaks by means of alow-density
polyethylene tube, which is highly permeable to il and gas
molecules. The tube is pressure tight and contains air at
atmospheric pressure when installed. In the event of an oil
leak, some of the leaking oil diffusesinto the tube due to the
concentration gradient. The air in the tube istested every
day when a pump at theidand pullsthe air at a constant
speed through the tube into a detector unit. The detector
unit is equipped with semiconductor gas sensors that can
detect very small amounts of hydrocarbons. An electrolytic
cell onshore injects a specific amount of hydrogen gas into
the tube just before each daily test. This gasistransported
through the tube at each test and generates a “marking peak”
that not only notes the test is complete but helpsto verify
that the equipment is functioning and properly calibrated.
The LEOS system can detect aleak, when the total volume
of the leak reaches 0.3 barrel, within 24 hours. Because the
air moves through the tube at a specific rate, this system can
accurately determine within meters the location of a pipeline
leak. Should aleak be detected, an alarm sounds.
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This system has been installed in underground pipelines and
in aquatic environments, mostly in Europe. Recently,
LEOS was successfully installed as part of the Northstar
development. During testing in September 2000, it
pinpointed hydrogen gas coming from the pipeline anodes
(Franklin, 2000, pers. commun.). In Europe, the LEOS
system has detected two hydrocarbon leaks in the soils
saturated with water. The sizes of both leaks were below
the detection threshold by conventional leak detection
systems (INTEC, 1999a). While the LEOS system is
operating to specifications for the Northstar Project, its
long-term effectiveness in the arctic undersea has not been
demonstrated.

The BPXA Proposal also includes what has been considered
as the best available technology for leak
detection—Pressure-Point Analysis and Mass-Balance Line-
Pack Compensation—which can detect spills over 0.015%
of the line flow. During peak production flow rates, a leak
of more than about 98 barrels per day can be detected by
these two systems.

If aleak is detected by any of these three systems, the
pipeline would be shut down.

c. Cumulative Effects of Past, Present, and
Future Development

Oil and gas activities considered in the analysisinclude past
development and production, present devel opment,
reasonably foreseeabl e future development, and speculative
development. Some activities beyond the 20-year life of the
Liberty Project are considered too speculative to include at
thistime, while other similar activities are included in this
analysis. Furthermore, we exclude future actions from the
cumulative-effects analysis, if those actions are outside the
geographic boundaries or timeframes established for the
cumulative-effects analysis. We address uncertainty
through monitoring, and note that monitoring is the last step
in determining the cumulative effects that ultimately might
result from an action.

To keep the cumulative-effects analysis useful, manageable,
and concentrated on the effects that are meaningful, we
weigh more heavily other activities that are more certain and
geographically close to Liberty, and we analyze more
intensively effects that are of greatest concern. This would
include activitiesin the Beaufort Sea and on the North
Slope. To be consistent with the MM S 5-Y ear OCS Qil and
Gas Program, the Liberty cumulative analysis also eval uates
effects from transporting oil through the Trans-Alaska
Pipeline System and tankering from Valdez to ports on the
U.S. west coast.

Activities other than those associated with oil and gas also
are considered. These include the sport harvest of wildlife,
commercial fishing, subsistence hunting, and loss of
overwintering range for certain wildlife species. More
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details on the cumul ative-effects analysis are presented at
the end of the Executive Summary.

5. Other Issues

a. Discharges (Water Discharges and Air
Emissions)

The mgjority of wastes generated during construction and
developmental drilling would consist of drill cuttings and
spent muds. Some waste also would be generated during
operations from well-workover rigs. Drilling fluids would
be disposed of through onsite injection into a permitted
disposal well or would be transported offsite to permitted
disposal locations. In addition, domestic wastewater, solid
waste, and produced waters would be generated during the
project and injected into the disposal well. Solid wastes,
including scrap metal, would be hauled offsite for disposal
at an approved facility.

In case the disposal well cannot be used, BPXA has applied
for aNational Pollution Discharge Elimination System
permit authorizing marine discharges of treated sanitary and
domestic wastewater from the seawater-treatment plant, the
desalination-unit filter backwash, construction dewatering,
and fire-control test water.

Chronic discharges of contaminants would occur during
every breakup from fluids entrained in the ice roads.
Entrained contaminants from vehicle exhaust, grease,
antifreeze, oil, and other vehicle-related fluids would pass
into the Beaufort Sea system at each breakup. These
discharges are not expected to be major; however, they
would exist over the life of the field.

Sources of potential air emissions would be oil or gas
turbine electric generators; heavy construction equipment;
tugboats and support vessels; and drill-rig-support
equipment, including boilers and heaters. The use of best
available control technology and compliance with the
Environmental Protection Agency emission standards would
be required. Water discharge and air emission
considerations would apply to al alternatives.
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BPXA has proposed mining a new site in the winter,
approximately 53 acres on a partially vegetated island in the
Kadleroshilik River floodplain, located about 1.4 miles
upstream from the Beaufort Sea. Mining activitiesare
planned to occur in two phases and would occur on about
31.5 acres; about 24 acres of wetlands would be lost or
disturbed by the mining activities (see Table I11.D-6 of the
ElS). A reserve area, covering about 22.5 acres (about 17
acres of wetland area), would be used if additional gravel
were needed. Gravel required for aternative island
locations and pipeline routes would range from 792,000
cubic yardsto 877,300 cubic yards. The aternative island
design (Use Steel Sheetpile) would require about 50,000
additional cubic yards of gravel.

b. Gravel Mining

BPXA would need about 990,000 cubic yards of gravel to
construct the following elements of the Liberty Project:
e thedrilling and production island and, if needed,
potential relief well idand(s);
e padsfor pipeline landfall;
backfill for parts of the pipeline trench; and
apad for the tiein with the Badami pipeline.

c. Small Oil Spills from Liberty Facilities

We analyze the consequences of small spills of crude and
refined oil (for the proposed Development and Production
Plan and all alternatives) to address concerns about chronic
effects from numerous small spills. For purposes of
analysis, we assume the following spill sizes:

Offshore or onshore crude oil:

17 spillsless than 1 barrel and

6 spills greater than or equal to 1 barrel and less than 25
barrels.

Onshore or offshore refined oil:

53 spills of 0.7 barrels (29 gallons).

We assume:

e  Offshore crude spills can begin anywhere on the
Liberty gravel isand or along the offshore pipeline.

e Small spillson the Liberty gravel isand are kept within
containment or cleaned up and do not reach the water.

e  Onshore crude spills can begin anywhere along the
onshore pipeline.

e Onshore or offshore refined oil spills can occur along
the ice road, from barges, from helicopters, from the
gravel idand, or from trucks along the road system.

e Most of these spills are contained or cleaned up.

Typical refined products that spill on the Alaskan North
Slope are aviation fuel, diesel fuel, engine lube ail, fuel ail,
gasoline, grease, hydraulic ail, transformer oil, and
transmission oil. Diesel spills on the Alaskan North Slope
are 61% of refined oil spills by frequency and 75% by
volume.

d. Seawater Intake

BPXA plansto locate a vertical intake pipe for a seawater-
treatment plant on the south side of Liberty Isand. The pipe
would have an opening 8 feet by 5.67 feet and would be
located approximately 7.5 feet below the mean low-water
level. Recirculation pipes located just inside the opening
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would help keep large fish, other animals, and debris out of
theintake. Two vertically parallel screens (6 inches apart)
would be located in the intake pipe above the intake
opening. They would have amesh size of 1 inch by 1/4
inch. Maximum water velocity would be 0.29 feet per
second at the first screen and 0.33 feet per second at the
second screen. These vel ocities typically would occur only
for afew hours each week while testing the fire-control
water system. At other times, the velocities would be
considerably lower. Periodically, the screens would be
removed, cleaned, and replaced. The seawater intake
system would be part of al alternatives.
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Oil and Gas Leasing Program (USDOI, MMS, Herndon,
1996a) and are incorporated here by reference. 1n addition,
the Council on Environmental Quality, inits Draft
Guidance Regarding Consideration of Global Climate
Change in Environmental Documents Prepared Pursuant to
the National Environmental Policy Act, October 8, 1997,
recommends addressing thisissue at the program level
rather than at the project level.

e. Economic Effects

Employment, wages, royalties, and income to Federal, State,
and local governments were noted as issues during scoping.

Local hire likewise was identified as an issue. This section
evaluates the economic impacts of the project for those
issues. Economic effects’ considerations apply to all
aternatives.

f. Abandonment of the Project

In Section I11.D.6 of the EIS, we eval uate the effects of
general actions (removal of all gravel bags, al facilities on
theisland, etc.) that would occur at abandonment.
However, exact abandonment procedures of the Liberty
Project would be devel oped before the end of the project’s
life. A goal for restoration of any project isto restore the
affected environment to its original condition. In our effort
to achieve that goal, we do not want to cause unnecessary
environmental effects. At the time of abandonment, we
likely would have new technologies, and we expect to have
additional environmental information concerning the area
and itsresources. We want to evaluate both the new
technologies and the additional environmental datain the
abandonment plan. Therefore, we do not evaluate all the
specific items of abandonment at thistime. Those specific
items would be evaluated in an environmental assessment
on the abandonment plan that would be required at the end
of the project. All environmental regulationsin place at that
time would be enforced. The MMS, Corps of Engineers,
and applicable State agencies would review BPXA’s
abandonment plan and decide what actions are appropriate
at the end of the project. Abandonment considerations
apply to al aternatives.

6. Alternatives to the Proposed Plan

Through the planning and scoping process, five sets of
components alternatives were developed from the issues and
concerns noted in A.4 above.(See Table 1-1) They were
configured around major project components: Drilling and
Production Island Location and Pipeline Route; Pipeline
Design; Upper 1sland Slope-Protection System; Gravel
Mine Site; and Pipeline Burial Depth. The component
aternatives (which include the BPX A-proposed project
component) are described and analyzed further in Section
E.3.a of the Executive Summary.

Combination Alternatives are the second grouping of
aternatives developed in the EIS. They build on the
analysis of effectsidentified by each component alternative,
and provide decisionmakers and readers with the range of
possible effects that may result from selecting and
combining different project component aternatives. The
Interagency Team devel oped three combination aternatives
that are compared to each other and to the BPXA Proposal
(see TableI-1 and Section E.3.b of the Executive
Summary).

g. Global Climate Change and Alternative
Energy Sources

Global climate change and alternative energy sources are
addressed in the MM S 1997-2002 Outer Continental Shelf

7. Significance Thresholds

Our EISimpact analysis addresses the significance of the
impacts on the resources and systems listed in Section D.1
of the Executive Summary. It considers such factors as the
nature of the impact (for example, habitat disturbance or
mortality); the spatial extent (local or regiona effect); the
temporal effect and recovery times (years, generations); and
the effects of mitigation (for example, implementation of the
oil-spill-response plan).

The Council on Environmental Quality National
Environmental Policy Act regulations (40 CFR 1508.27)
define the term “significantly” in terms of both context and
intensity. “Context” considers the setting of the Proposed
Action, what the affected resource may be, and whether the
effect on this resource would be local or more regional in
extent. “Intensity” considers the severity of the impact,
taking into account such factors as whether the impact is
beneficial or adverse; the uniqueness of the resource (for
example, threatened or endangered species); the cumulative
aspects of the impact; and whether Federal, State, or local
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laws may be violated. The analysisin this document uses
terminology that is consistent with that definition. 1mpacts
may be beneficial or adverse. Impacts are described in
terms of frequency, duration, general scope and/or size and
intensity. The analysisin this EIS also considers whether
the mitigation that is proposed as part of the project can
reduce or eliminate all or part of the potential adverse
effects.

For the EIS, we have defined a “ significance threshold” for
each resource as the level of effect that equals or exceeds
the adverse changes indicated in the following impact
situations:

e Threatened and Endangered Species (bowhead
whale, spectacled and Steller’s eiders): An adverse
impact that resultsin a decline in abundance and/or
change in distribution requiring one or more
generations for the indicated population to recover to its
former status.

e Other Biological Resour ces (sedls, polar bear, marine
and coastal birds, terrestrial mammals, lower trophic-
level organisms, fishes, and vegetation-wetland
habitats): An adverse impact that resultsin adeclinein
abundance and/or change in distribution requiring three
or more generations (one or more generations for polar
bears) for the indicated population to recover to its
former status.

e Subsistence-Harvest Patterns: One or more
important subsi stence resources would become
unavailable, undesirable for use, or available only in
greatly reduced numbers for a period of 1-2 years.

e Sociocultural Systems. Chronic disruption of
sociocultural systems occurs for a period of 2-5 years,
with atendency toward the displacement of existing
socia patterns.

e Archaeological Resources. An interaction between an
archaeological site and an effect-producing factor
occurs and results in the loss of unique, archaeological
information.

e Economy: Economic effectsthat will cause important
and sweeping changes in the economic well-being of
the residents or the area or region. Local employment
isincreased by 20% or more for at least 5 years.

e Water Quality: A regulated contaminant is discharged
into the water column, and the resulting concentration
outside a specified mixing zone is above the acute
(toxic) State standard or Environmental Protection
Agency criterion more than once in a 1-year period and
averages more than the chronic State Standard or
Environmental Protection Agency criterion for a month.
Turbidity exceeds 7,500 parts per million suspended
solid concentration outside the mixing zone specified
for regulated discharges more than once in a 3-year
period and averages more than chronic State standards
or Environmental Protection Agency criteriafor a
month. The accidental discharge of crude or refined oil
in which the total agueous hydrocarbons in the water
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column exceeds 1,500 micrograms per liter (1.5 parts
per million)—the assumed acute (toxic) criteria—for
more than one day and 15 micrograms per liter (0.015
parts per million}—the assumed chronic criteria and the
State of Alaska ambient-water-quality standard—for
more than 5 days.

Violating the effluent limits of the NPDES Permit
(Appendix 1-2) might cause an adverse effect and could
result in an Environmental Protection Agency
enforcement action. Violations would be caused by
exceeding an effluent limit or creating an oil sheen.
The accidental discharge of a small volume of crude or
refined oil also might cause an adverse impact and
could result in concentrations of hydrocarbons that are
greater than the acute criteriain alocal area (lessthan 1
square mile) for less than a day and concentration that
are greater than the chronic criteriain alarger area (less
than 100 sguare miles) for less than 5 days. However
an action of violation or accidental discharge of asmall
volume crude or refined oil would not necessarily
congtitute a significant environmental impact as defined
in 40 CFR 1508.27.

e Air Quality: Emissions cause substantial increasesin
concentrations over more than half of the Federal
attainment area (regiona effect), resulting in the
consumption of at least 50%, but not all of the available
Prevention of Significant Deterioration criteriafor
Nitrogen dioxide, sulfur dioxide, or TSP or National
Ambient Air Quality Standards concentration for
particulate matter less than 10 microgramsin diameter,
carbon monoxide, or ozone readily identifiable adverse
long-term effects on human health or vegetation. No
significant decrease in onshore visibility, as determined
by Environmental Protection Agency visibility-analysis
guidelines.

D. EFFECTS SUMMARIES

These summaries are divided into two types of effects, if the

Proposal or an alternative is approved:

e those from routine operations, such as noise and
disturbance from island and pipeline construction; and

e thosethat might occur from accidental events, such as
oil spills.

In both instances, most of the effects would be minor,
localized, and short term. Some of the effects would be
more serious, but the resources are expected to recover.
Recovery of afew resources might occur very slowly;
therefore, the effects would be classified as significant as
defined by Council on Environmental Quality National
Environmental Policy Act Regulations.

For this EIS, we identify as “significant” those impacts
where the effects exceed the significance threshold defined
above. All other impacts are, therefore, insignificant; that
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is, they fail to exceed the threshold. We found that
including the statement of “insignificant” effects for each
resource over and over again to be very distracting and
unnecessarily redundant. We hope the limited use of the
terms “significant” and “insignificant” help the reader to
focus on those effects we found to exceed the “significant”
threshold.

We do not expect significant impacts to result from any of
the planned activities associated with Alternative | (Liberty
Development and Production Plan) or any of the other
alternatives. Some significant impacts—adverse effectsto
spectacled eiders, common eiders, long-tailed ducks, and
local water quality—would occur in the unlikely event of a
large oil spill. However, the very low probability of such an
event occurring (aless than 1% chance of oil entering the
environment), combined with the seasonal nature of the
resources inhabiting the area (for example, eiders are
present in the Liberty area 1-4 months of the year), make it
highly unlikely that an ail spill would occur and contact the
resources. A resource may be present in the area but may
not necessarily be contacted by the oil. Furthermore,
Alternative | and the other alternatives include mitigation
such as extra-thick-walled pipelines, pipeline burial depths
more than twice the maximum100-year ice-gouging event,
and advanced |eak-detection systems (LEOS). Together,
they reduce the likelihood of an oil spill and can detect very
small volumes of oil and limit the size of potential chronic
leaks to about 100 barrels of ail.
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Marine-vessdl traffic outside the barrier islands probably
would include only seagoing barges transporting modules
and other equipment and supplies from Southcentral Alaska
to the Liberty location, most likely between mid-August and
mid- to late September in Year 2 and Year 3. Barge traffic
continuing into September could disturb some bowheads.
Whales may avoid being within 4 kilometers of barges.
Fleeing behavior usually stops within minutes after a vessel
has passed but may last longer. Vessels and aircraft inside
the barrier islands should not affect bowhead whales.

Because island and pipeline construction would occur
during the winter and be well inside the barrier islands, it is
not likely to affect bowhead whales. Reshaping of the
island and placement of slope-protection material should be
completed by mid-August, before bowhead whales start
their migration. Whales should not be affected by these
activities, even during the migration, because theisland is
well shoreward of the barrier islands, and whales
infrequently go there. Bowhead whales are not likely to be
affected by sediment or turbidity from placing fill for isand
construction, island reshaping before placing sope-
protection material, or pipeline trenching or backfilling.

1. Effects Summary from Construction
and Routine Operations from the BPXA
Proposal

These are effects from construction and operations of the
Liberty Project.

a. Bowhead Whales

Noise sources that may affect endangered bowhead whales
are drilling and other noise associated with production
operations, vessdl traffic, aircraft traffic, construction, and
oil-spill cleanup. Underwater industrial noise, including
drilling noise measured from artificial gravel idands, has
not been audible in the water more than a few kilometers
away. Because the main bowhead whale migration corridor
is 10 kilometers or more seaward of the barrier islands,
drilling and production noise from Liberty Island is not
likely to reach many migrating whales. Noisealsois
unlikely to affect the few whales that may be in lagoon
entrances or inside the barrier islands due to the rapid
attenuation of industrial sounds in a shallow water
environment. Subsistence whalers have stated that noise
from some drilling activities displaces whales farther
offshore away from their traditional hunting areas.

b. Spectacled Eiders

Helicopter flights to Liberty Island during pack-ice breakup
may disturb some threatened spectacled eiders feeding in
open water off the Sagavanirktok River Delta. If they
relocate to other areas, competition for food available during
this period following migration may result in lowered
fitness. Summer flightsto the island may displace some
eiders from preferred marine foraging areas or juveniles
from coastal habitats occupied after they fledge. These
flights are not likely to directly cause bird mortality, but
extraenergy and time used in response to disturbance and to
find alternate areas may result in decreased survival to
breeding age. Alternate foraging habitat, similar in
appearance and with similar prey organisms evident,
apparently isreadily available, although the amount of high-
quality foraging habitat in the Beaufort Sea area remains
unknown.

Frequent flights over nesting or broodrearing eiders may
cause them to relocate in less favorable habitat; eiders that
abandon a nest probably would not renest. Females
temporarily displaced from a nest by occasional onshore
pipeline inspection flights may expose eggs to predation.
Either situation may result in fewer young produced. Most
onshore activities in the Liberty area are likely to affect at
most only afew individuals, and careful selection of aircraft
routes could eliminate most disturbance of nesting eiders.
Development of the Liberty Prospect is expected to result in
only asmall amount of habitat |oss, involving displacement
of few eidersto aternate sites. Displacement of eiders from
the vicinity of disturbing activities would eliminate them
from only a small proportion of available similar habitat.
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Thislikely would be a minor effect, unlessit resultsin
decreased survival either by itself or in combination with
other factors. Spectacled eider mortality from collisions
with island structures is estimated to be two or less per year.
Callisions with the onshore pipeline are considered unlikely.

The small losses and displacements likely to result from the
above activities may cause population effects that would be
difficult to separate from natural variation in population
numbers. However, any decline in productivity or survival
resulting from the Liberty Project would be additive to
natural mortality and interfere with the recovery from
declines of the Arctic Slope spectacled eider population.
Such disturbances of spectacled eiders probably would be
considered a take under the Endangered Species Act.
Steller’ s eiders are not expected to be found in the Liberty
Project area.

c. Seals and Polar Bears

Construction activity would displace some ringed seals
within perhaps 1 kilometer of the island and along the
pipeline route in Foggy Island Bay. Seals and polar bears
would be exposed to noise and disturbance from pipeline
dredging and buria activitiesin Foggy Idland Bay. This
disturbance of seals and polar bears would be local, within
about 1 mile along the pipeline route, and would persist for
one season.

Food smells coming from the camp on the island may attract
afew bears to the production-island. This attraction could
require deliberate hazing of these polar bears, but this effect
would not be substantial to bear abundance or distribution.

Low-flying helicopters or boats would cause some ringed
and bearded seals to dive into the water, and afew females
might be temporarily separated from their pups. This
displacement is expected to be brief (afew minutesto less
than 1 hour). Low-flying helicopters moving to and from
the Liberty Project area could briefly disturb afew polar
bears. These disturbances would not affect overall seal or
bear abundance and distribution in Foggy Island Bay.

Vehicle traffic on the ice roads from the Endicott causeway
directly to the Liberty production island and along the coast
to Foggy Island Bay/Kadleroshilik River could disturb and
displace afew denning polar bears and a small number of
denning ringed seals. The number of bears and seals
potentially displaced is expected to be low and would not
affect the populations of ringed seals and polar bears.

d. Marine and Coastal Birds

Helicopter flights to Liberty Island during the pack-ice
breakup may disturb some loons and king or common eiders
feeding in open water off the Sagavanirktok River Delta. If
they relocate to other areas, competition for food available
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during this period following migration may result in
lowered fitness. During the summer, flights to theisland
may displace some long-tailed ducks, eiders, glaucous gulls,
and other species from preferred marine foraging areas and
snow goose and brant family groups from coastal
broodrearing areas. These flights are not likely to directly
cause bird mortality, but extra energy and time used in
response to disturbance and to find alternate areas may
result in decreased fitness and, potentially, survival to
breeding age in some individuals. Alternate foraging
habitat, superficially similar in appearance and with similar
prey organisms evident, apparently isreadily available,
although the amount of high-quality foraging habitat in the
Beaufort Sea area remains unknown. Collision of birds with
Liberty Island or structures under conditions of poor
visibility could result in substantial adverse effects, if they
involve species whose Arctic Coastal Plain populations are
or may be declining.

Frequent flights over nesting or broodrearing waterfowl and
shorebirds on the mainland may cause birdsto relocate in
less favorable habitat. Birds that abandon a nest might not
renest or might be delayed to aless favorable period.
Adults temporarily displaced from nests by occasional
onshore pipeline inspection flights may expose eggs or
nestlings to predation. Any of these situations may result in
fewer young produced.

Most onshore activities in the Liberty area are likely to
disturb relatively few birds. Construction and vehicle traffic
in winter may displace afew ptarmigan from near the
activity. Spill-cleanup activities may displace some nesting,
broodrearing, juvenile, or staging waterfowl and shorebirds
from preferred habitats, resulting in lower survival.
Development of the Liberty Prospect is expected to result in
asmall amount of habitat loss involving displacement of a
few birds to alternate sites. Thisislikely to be a minor
effect, unlessit results in decreased survival either by itself
or in combination with other factors. Mortality from
collisions with onshore structures is expected to be
negligible.

The small losses and displacements likely to result from the
above activities are expected to cause minor changesin
numbers that may be difficult to separate from natural
variation in population numbers for any species. Such
changes are not expected to require lengthy recovery
periods. However, any mortality resulting from
development of the Liberty Prospect would be additive to
natural mortality, requiring some time for recovery from
such losses, and may interfere with the recovery of Arctic
Coastal Plain populations should declines in these species
(for example, long-tailed ducks and common eiders) take
place.
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e. Terrestrial Mammals

Helicopter and ice-road traffic, encounters with people, and
mining and construction operations could disturb individual
or small groups of these mammals for afew minutesto a
few days or no more than about 6 months within about 1
mile of these activities. These disturbances would not affect
populations. Thistraffic could briefly disturb some caribou,
muskoxen, and grizzly bears, when the aircraft pass
overhead or nearby, but would not affect terrestrial mammal
populations.

Traffic for constructing the ice roads, production island,
pipeline, gravel pads and for hauling gravel and supplies
could disturb some caribou and muskoxen along theice
roads during the 2 years of development and during other
winters, when further work on the project is needed. This
traffic would occur during December though early May,
with moreice-road construction and traffic occurring during
the 2 years of development. Some continued ice-road
activity would occur during the 15 years of production to
support project operations. These disturbances would have
short-term effects on individual animals and would not
affect populations.

Encounters between grizzly bears and oil workers or with
facilities could lead to the removal of problem bears.
However, the amount of onshore activity associated with
Liberty (1.4 miles of onshore pipeline with no onshore camp
facilities) is not likely to result in the loss of any bears.
Arctic fox numbers could increase in the project area
because of the possible availability of food and shelter on
the production island. However, the amount of onshore
activity associated with Liberty would not result in a
substantial increase in fox abundance. BPXA’'swildlife
interaction plan and treatment of galley wastes should help
to reduce the availability of food to foxes.
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about 1% coverage, and the lost kelp biomass and
production probably would be less than 0.01% of the
Boulder Patch totals, but the effect (kelp substrate burial)
would last forever.

Some of the suspended sediment from pipeline trenching
and island construction would drift over other parts of the
Boulder Patch, reducing light penetration and kelp
production during 1 year. Thisreduction is estimated to be
less than 6%, about one-third of which would be due to the
proximity between the Boulder Patch to the Zone 1 disposal
areafor excess sediments. However, in relation to the large
range of natural variability, these suspended sediment
effects would be barely detectable.

Theidland’s concrete dope from 6-feet deep to the seafloor
could be colonized by kelp and other organisms that grow
on hard substrates. This portion of the concrete slope could
become a home for colonies of species similar to those of
the Boulder Patch area. Upon abandonment, the concrete
mats probably would become buried naturally or would be
removed, cutting back on the new kelp habitat.

f. Lower Trophic-Level Organisms

These organisms include those in the Boulder Patch kelp
habitat. The Boulder Patch is the largest known kelp
community along the Alaskan arctic coast. A section of the
Boulder Patch with more than 10% coverage of the seafloor
is about a mile northwest of the BPXA proposed Liberty
Island location (see Map 1 and Sec. VI.A.5.b of the EIS).

BPXA'’s proposed Development and Production Plan would
disturb lower trophic-level organismsin three primary ways:
(1) island construction would bury about 22 acres of typical
benthic organisms; (2) pipeline trenching would disturb
additional benthos, burying up to 14 acres with very low
(1%) coverage of kelp, boulders, and suitable substrate; and
(3) sediment plumes would reduce Boulder Patch kelp
production by up to 6% during 1 year. The buried 14 acres
would equal less than 0.1% of the Boulder Patch kelp
habitat. The density of the kelp, boulders, and suitable
substrate in the pipeline corridor is very low, averaging

g. Fishes

Noise and discharges from dredging, gravel mining, isand
construction, island reshaping, and pipeline trenching
associated with Liberty are expected to have no measurable
effect on fish populations. While afew fish could be
harmed or killed, most in the immediate area could avoid
these activities and would be otherwise unaffected. Effects
on most overwintering fish are expected to be short term
and sublethal, with no measurable effect on overwintering
fish populations. Placement of the concrete mat could
create additional food resources for fishes and could have a
beneficial effect on nearshore fish populationsin the
Beaufort Sea. Gravel mining would create potential new
fish habitat at the mine site.

h. Essential Fish Habitat

The Magnuson Fishery Conservation and Management Act
(16 U.S.C. 1801-1882) established and delineated an area
from the State’ s seaward boundary out 200 nautical miles as
afisheries conservation zone for the United States and its
possessions. The Act established national standards for
fishery conservation and management, and created eight
Regional Fishery Management Councilsto apply those
national standards in fishery management plans. Another
provision of the Act requires that Fishery Management
Councilsidentify and protect essential fish habitat for every
species managed by a fishery management plan (50 CFR
600). The essential fish habitat is defined as the water and
substrate necessary for fish spawning, breeding, feeding,
and growth to maturity. The Act also requires Federal
Agenciesto consult on activities that may adversely affect
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essential fish habitats designated in the fishery management
plans. An adverse effectis*”...any impact which reduces
the quality or quantity of EFH.” Activities may have direct
(for example, physical disruption) or indirect (for example,
loss of prey species) effects on essential fish habitats and be
site-specific or habitatwide. Loss of prey is considered an
adverse effect on essential fish habitat, because one
component of the essential fish habitat isthat it be necessary
for feeding. Adverse effects must be evaluated individually
and cumulatively.

Habitat Areas of particular concern have been recognized
for salmonin Alaska. Theseinclude all anadromous
streams, lakes, and other freshwater areas used by salmon
and nearshore marine and estuarine habitats such as eel
grass beds, submerged aquatic vegetation, emergent
vegetated wetlands, and certain intertidal zones. Although it
ispossible that all five species of salmon that livein
Alaskan waters could be found in the Beaufort Sea, there are
no commercial salmon fisheriesthere. Only pink salmon
appear to be present in the Liberty areain sufficient
numbers to permit small (0-1.5 kilograms per year per
person) subsistence fisheries for residents of Nuigsut and
Kaktovik (State of Alaska, Dept. of Fish and Game, 1998).
Although chum salmon are believed to be present in the
Liberty area, in recent years, they appear to be little used for
subsi stence purposes by those villages.

The waters surrounding the development have been
designated as essential fish habitat for Alaskan salmon.
None of the lifestages of Pacific salmon have been
documented to use or inhabit the areas expected to be
disturbed directly by Liberty construction and operations.
Regardless, essential fish habitat would be adversely
affected by disturbances to potentia prey, to prey habitat, to
potential substrate, and to marine and fresh waters. All of
these disturbances are expected to be fairly localized and
short term.

i. Vegetation-Wetland Habitats

Disturbances mainly come from constructing gravel pads
and ice roads and installing the onshore pipeline and tiein
with the Badami pipeline. The development of the
Kadleroshilik River Mine site would result in the loss of
about 24 acres of wetland habitat. Gravel pads, the pipeline
trench, and the 1.4-mile-long onshore pipeline would
destroy only 0.8 acre of vegetation and affect a few acres of
nearby vegetation and have only local effects on the tundra
ecosystem. |ce roads would have local effects (compression
of tundra under the ice roads) on vegetation, with recovery
expected within afew years, and no vegetation would be
killed. The construction and installation of the onshore
pipeline and gravel pads on State land would be required to
have a Section 404/10 permit and approval by the Corps of
Engineers, as stated in the Liberty Development and
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Production Plan (BPXA, 2000a). The permit and approval
processis expected to minimize adverse effects on wetlands.

j. Subsistence-Harvest Patterns

For the communities of Nuigsut and Kaktovik, disturbances
periodically could affect subsistence resources, but no
resource or harvest area would become unavailable and no
resource population would experience an overall decrease.
Disturbance and noise could affect subsistence species that
include bowhead whales, sedls, polar bears, caribou, fish,
and birds. Disturbances could displace subsistence species,
alter or reduce subsistence-hunter access to these species
and, therefore, alter or extend the normal subsistence hunt;
but potential disruptions to subsistence resources should not
displace traditional practices for harvesting, sharing, and
processing those resources. Belugawhalesrarely appear in
the Liberty Project area. We do not expect belugas to be
affected by noise or other project activities, neither do we
expect changesin Kaktovik's subsistence harvest of beluga
whales.

k. Sociocultural Systems

Effects on the sociocultural systems of communities near
the Liberty Project area could occur as aresult of
disturbance from industrial activities; changes in population
and employment; and effects on subsi stence-harvest
patterns. They could affect the social organization, cultural
values, and social health of the communities. Together,
effects may periodically disrupt, but not displace, ongoing
socia systems, community activities, and traditional
practices for harvesting, sharing, and processing subsistence
resources.

Alaska Inupiat Natives, arecognized minority population,
are the predominant residents of the North Slope Borough,
the area potentially most affected by Liberty development.
Inupiat Natives may be disproportionately affected because
of their reliance on subsistence foods, and Liberty
development may affect subsistence resources and harvest
practices. Disproportionately adverse effects on Alaskan
Natives could result from Liberty development under the
Proposal. Effects would focus on the Inupiat community of
Nuigsut, and possibly of Kaktovik, within the North Slope
Borough. Effectsto subsistence resources and subsistence
harvests are expected to be mitigated substantially though
not eliminated.

|. Archaeological Resources

The Prehistoric Resource Analysis concluded that thereis
potential for preserved prehistoric archaeological sitesto
exist within the project area. Asaresult of thisanalysis, we
regquested that BPXA must prepare an archaeological report
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based on geophysical data. The report concluded that
“Suitable situations for the preservation of archaeological
remains of terrestrial origin cannot be identified in the
present data....”

Onshore surveys have recorded two Historic Period sites.
Both contain ruins of historic sod houses; and one site also
containsagrave. Offshore, there are two known shipwrecks
near the project area—the Reindeer and the Duchess of
Bedford. They have been identified through literature
sources but have not yet been ground-truthed. While we do
not expect a shipwreck to be present in the project area, the
information on these wrecks is insufficient to pinpoint their
location. The Cultural Resource Assessment received from
BPXA concluded that: “...thereis no evidence, archival or
physical, to indicate the presence of a shipwreck within the
project area.”

Any bottom- or surface-disturbing activity, such as pipeline
congtruction, isand installation, vessel anchors, or oil-spill-
cleanup activities could damage previously unidentified
archaeological sites. Physical disturbance of sites could
cause destruction of artifacts, disturbance or complete loss
of site context, and resulting loss of data. Archaeological
sites are a nonrenewable resource and could not be replaced.
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The North Slope Borough has tried to improve employment
of its Inupiat peoplein the oil industry at Prudhoe Bay. The
Borough believes the oil industry has not done enough to
train unskilled laborers or to alow them to go subsistence
hunting, which is central to their traditional culture. The
Borough also is concerned that the oil industry uses
recruiting methods common to Western industry and would
like to see the industry become more serious about hiring its
residents.

Disruptions to the harvest of subsistence resources could
affect the economic well-being of North Slope Borough
residents mainly by the loss of some part of those resources.

m. Economics

We examined the effects of construction activities on the
Alaskan economy and the subsistence aspects of the
economy. We do not expect disturbances to affect the cash
economies. Some of the general effects of developing the
Liberty Prospect are noted below and discussed in more
detail in Section 111.D.5 of the EIS.

Employment and wages are a function of the types of
activities shown in Table I1.A-1 and described in Section
I1.A.1 of the EIS, the amount of time required to complete
them, and where they occur.

Royalties to the State and Federal governments and a spill
conservation tax are a function of the production of oil.
Federal income tax (and State income tax, if instituted by
the State) is a function of the wages paid to workers. The ad
valorem tax to the North Slope Borough is a function of the
value of onshore infrastructure. The North Slope Borough
and Nuigsut would have an opportunity to see a share of the
State royalty share.

BPXA has committed to hiring local workers on the North
Slope and within Alaska. However, the oil industry
employs few village residents, even though they provide
training programs and try to recruit. Many of the
contractors BPXA hires for design, construction, drilling,
and operations are Native corporations, subsidiaries of such
corporations, or otherwise affiliated with such corporations
through joint ventures or other relationships. This
relationship should benefit the local economy.

n. Water Quality

The greatest effect on water quality from gravel island and
pipeline construction would be additional turbidity caused
by increases in suspended particlesin the water column.
Increases in turbidity generally are expected to be
considerably less than the 7,500 parts per million suspended
solids used in the analysis as an acute (toxic) criterion for
water quality (Sec. 111.C.3.1 (2) of the EIS); exceptions may
occur within the immediate vicinity of the construction
activity. Turbidity increases from construction activities
generally are temporary and expected to occur during the
winter and end within a few days after construction stops.
Material excavated from the pipeline trench but not used for
backfill most likely would be left in an area where active
erosion of sediment particles could occur during breakup
and open water. This material would be similar in
composition to seafloor sedimentsin the trenching and
disposal areas, and its contribution to the future turbidity
from waves and currentsis expected to be about the same as
the sediments existing at the seafloor surface prior to
pipeline construction. Construction activities are not
expected to introduce or add any chemical pollutants.

0. Air Quality

We believe that essentially no disturbances to wildlife,
plants, or people would occur due to degradation of air
quality caused by Liberty Project activities. The Liberty
Proposal would cause asmall, local increasein the
concentrations of criteria pollutants. Concentrations would
be within the Prevention of Significant Deterioration Class
Il limits and National Ambient Air Quality Standards.
Therefore, the effects would be low. (See supporting
materials and discussionsin Secs. I11.D.1.m and VI1.C.3. of
the EIS). Theair-quality analysisis based on the specific
emission controls and emission limitations that BPXA
would apply to meet the appropriate Environmental
Protection Agency regulations. Thiswould include the
requirement to use dry, low nitrogen oxide technology for
the turbines to further reduce emissions. These controls
become part of the proposed project and are written into the
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permit and, thus, are binding. The use of best available
control technology and compliance with the Environmental
Protection Agency emission standards is the primary factor
in reducing emissions of criteria pollutants (such as nitrogen
oxides and sulfur dioxide). BPXA also plans voluntary
reduction of greenhouse gases (notably carbon dioxide); this
also would result in adlight additional reductionin
emissions of other pollutants. These voluntary measures,
however, would not be part of the permit and, therefore, are
not enforceable. BPXA'’s Development and Production
Plan, especially Sections 12.3 and 6.2.1, have some
additional information; their Part 55 Permit Application for
the BP Exploration (Alaska) Inc. Liberty Development
Project, includes a thorough discussion of control measures.

EXECUTIVE SUMMARY

spilled oil reaching the main bowhead fall migration route
outside the barrier islands (14% or less).

2. Effects Summary for a Large Oil Spill

In the following, we discuss effects that would be expected
in the unlikely event of an oil spill.

a. Bowhead Whales

We do not know with certainty what effects an oil spill
would have on bowhead whales, but some conclusions can
be drawn from studies that have looked at the effects of oil
spills on other cetaceans. |If a spill occurred and contacted
bowhead habitat during the fall whale migration, it islikely
that some whales would be contacted by oil. Some of these
whales likely would experience temporary, nonlethal
effects, including one or more of the following symptoms:
e qiling of their skin, causing irritation

inhaling hydrocarbon vapors

ingesting oil-contaminated prey

fouling of their baleen

losing their food source

moving temporarily from some feeding areas

Some whales could die as aresult of contact with spilled oil.
Geraci (1990) reviewed a number of studies on the
physiologic and toxic effects of oil on whales and concluded
there was no evidence that oil contamination had been
responsible for the death of a cetacean. Nevertheless, the
effects of ail exposure to the bowhead whale population are
uncertain, speculative, and controversial. The effects would
depend on how many whales contacted oil, the duration of
contact, and the age/degree of weathering of the spilled ail.
If 0il gotinto leads or ice-free areas frequented by migrating
bowheads, a substantial portion of the population could be
exposed to spilled oil. Prolonged exposure to freshly spilled
oil could kill some whales, but we expect that number to be
very small with such alow chance of contact.

The potential for bowhead whales to be affected by spilled
oil from the Liberty Project isrelatively small, based on the
estimated size of a spill and the relatively low chance of

b. Spectacled Eiders

A large spill from Liberty Iland or an associated marine
pipeline would have the highest probability of contacting
nearshore and offshore areas of Foggy Island Bay and the
eastern Sagavanirktok River Delta, where spectacled eiders
may be staging before migration. Qil could contact these
eiders from early June to September although mortality
from a spill that moves offshore would be difficult to
estimate. A spill that enters open water off river deltasin
spring could contact any migrant eiders present. Mortality
resulting from the Liberty Project would be additive to
natural mortality and interfere with recovery from any
declines of the coastal plain population. Therefore,
recovery of the spectacled eider population from even small
lossesis not likely to occur quickly. Any substantial spill-
related |osses are expected to have significant adverse
effects on this population and would be considered a take
under the Endangered Species Act. A Fish and Wildlife
Service report Exposure of Birdsto Assumed Oil Spills at
the Liberty Project estimates exposure (mortality) of
spectacled eiders to modeled oil spills originating in the
Liberty Project areain summer. To calculate the potential
numbers of birds oiled, an overlay of spectacled eider
densities was used with MM oil-spill-traj ectory maps,
using a Geographic Information System model developed
by the Fish and Wildlife Service. See Appendix J of the
ElIS for the full report. The Fish and Wildlife Service
estimates indicated just a few spectacled eiders would be
oiled by alarge spill (out of an estimated Arctic Coastal
Plain population of about 9,500 individuals). Spill-cleanup
activities may disturb nesting, broodrearing, or staging
eiders or juveniles occupying coastal habitats, resulting in
decreased survival.

The MMS estimates that small ail spills could cause a few
deaths among nesting, broodrearing, or staging spectacled
eiders. Reduction of prey populations from a spill could
have a negative effect on the foraging success of spectacled
eidersin thelocal area, especialy in spring when there is
limited open water. However, alternate foraging habitat,
similar in appearance and with similar prey organisms
evident apparently is available. However, the amount of
high-quality foraging habitat in the Beaufort Sea area
remains unknown. Potentially, one or two spectacled eiders
and their productivity could be lost as a result of an onshore
spill. Although thereis no clear evidence of a significant
recent decline in the coastal plain spectacled eider
population, the overall effect of adverse factors associated
with the Liberty Project serioudly could impact the
population, particularly that segment nesting in the eastern
portion of the range, and effects from an ail spill would be
significant. The threatened Steller’s eider is not expected to
occur in the Liberty Project area.
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c. Seals and Polar Bears

Seals and polar bears most likely would contact alarge spill
in the Foggy Island Bay and Mikkelsen Bay areas. An
estimated 60-150 ringed seals (out of aresident population
of 40,000) and fewer than 50 bearded seals (based on their
sparse distribution in the project area out of a population of
several thousand) could be affected by the large spill. An
estimated 5-30 polar bears could be lost if a spill contacted
Cross Idland when and where that many polar bears might
be concentrated during awhale harvest. Thisrepresentsa
severe event. The more likely loss from Liberty
development would be no more than one or two bears. The
seal and polar bear populations are expected to recover
individuals killed by the spill within 1 year, and there would
be no effect on the population.

Amstrup, Durner, and McDonald (2000) estimated that a
5,912-barrel spill could contact from 0-25 polar bearsin
open-water conditions and from 0-61 polar bearsin autumn
mixed-ice conditions (out of an estimated resident Beaufort
Sea population of 1,800 individuals). The 5,912-barrel-spill
size used in the Fish and Wildlife Service model is twice the
size of the large spill (2,956 barrels) estimated by MMS.
The Fish and Wildlife Service used thislarger size asatype
of worst-case analysis. The oil-spill trajectories contacted
small numbers of bears far more often than they contacted
large numbers of bears. In October, 75% of the trgjectories
oiled 12 or fewer polar bears while in September, 75% of
the trgjectories oiled 7 or fewer polar bears (Amstrup,
Durner, and McDonald; 2000). The median number of
polar bears that could be affected by a 5,912-barrel spill in
October was 4.2. These results are comparable to the
estimate of 5-30 bears given. We conclude that a spill from
Liberty islikely to affect 12 or fewer polar bears. The polar
bear population is expected to recover thislikely loss within
1year.

Secondary effects on polar bears could come from oil
contaminating food sources. A spill might affect the
abundance of some prey speciesin local, coastal areas of
Foggy Island Bay where epibenthic food such as amphipods
(small shrimp) concentrate, but a spill should not greatly
decrease abundant food, such as arctic cod. Local changes
in the abundance of some food sources would not affect the
seal populations or, in turn, affect the polar bear population
in the Beaufort Sea.

d. Marine and Coastal Birds

A large spill would have the highest probability of
contacting nearshore and offshore areas of Foggy Island
Bay and the eastern Sagavanirktok River Delta, where
waterfowl and other aquatic birds may be staging before
migration. The long-tailed duck is one of the dominant sea
ducksin the Arctic. Mortality from a spill contacting long-
tailed ducks in lagoons or other protected nearshore areas of
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the Harrison Bay to Brownlow Point area surveyed by the
Fish and Wildlife Service, where these ducks concentrate
during the molt period, is estimated to exceed 1,400
individuals at the average bird densities used in a model
developed by the Fish and Wildlife Service. Thisis
equivalent to about 1% of the average coastal plain
population. The 5,912-barrel-spill size used in the Fish and
Wildlife Service model is twice the size of the large spill
(2,956 barrels) estimated by MMS. The Fish and Wildlife
Service used this larger size as atype of worst-case analysis.
Total kill could range much higher (potentially up to 35% of
this central Beaufort population), if oil were to contact areas
of high bird density. The 1,400-bird-minimum estimate
would result in a significant adverse effect on population
numbers and productivity (out of an estimated Arctic
Coastal Plain population of about 115,500 individuals),
especialy if many of those molting in this area come from
declining subpopulations. Should long-tailed ducks be
contacted by a spill outside the barrier islands, mortality is
likely to be considerably lower than this number due to
lower bird density.

Flocks of staging king and common eiders could contact oil
in nearshore and/or offshore areas. These eider populations
have declined 50% in the past 20 years, and substantial oil-
spill mortality would aggravate this effect. These species,
plus the long-tailed duck and red-throated loon, that have a
limited capacity for population growth (loons and sea ducks,
in general), are expected to recover dowly from oil-spill
mortality. Those that are declining probably will not return
to target population levels until the trend is reversed or
becomes very small. In particular, because of historic or
current declinesin common eiders and long-tailed ducks,
and the estimated mortalities from an assumed oil spill, a
large offshore spill would result in significant impactsto
these species.

For most bird species, the relatively small losses likely to
result from a spill may be difficult to separate from the
natural variation in population numbers, but their
populations are not expected to require lengthy recovery
periods.

A spill that enters open water off river deltas in spring could
contact migrant loons and eiders. Some of the several
hundred broodrearing, molting, or staging brant and snow
geese could contact oil in coastal habitats. Also, several
thousand shorebirds could encounter oil in shoreline
habitats, and the rapid turnover of migrants during the
migration period suggests that many more could be
exposed. Effects are expected to be similar to those outlined
above.

An onshore pipeline spill in summer probably would affect
only afew nests, even considering al species. If the ail
spread to streams or lakes, long-tailed ducks, brant, and
greater white-fronted geese that gather on large lakes to
molt could be adversely affected in larger numbers. Losses
of oiled birdsin this case could range up to a few hundred
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individuals, a minor effect for species whose populations are
relatively abundant and stable or increasing. Reduction of
prey populations from a spill may reduce foraging success
of shorebirds and sea ducks that depend on thislocal energy
source for molt or migration. However, aternate foraging
habitat, similar in appearance and with similar prey
organisms evident apparently is readily available during the
open-water season following the breeding period, although
the amount of high-quality foraging habitat in the Beaufort
Sea area remains unknown.

EXECUTIVE SUMMARY

Such toxicity probably would stunt the seasonal growth of
kelp plants and reduce the population size of associated
invertebrates for several years. Oil-spill response in general
would have both minor beneficial and adverse effects on
these organisms.

e. Terrestrial Mammals

A large offshore spill is most likely to contact some coastal
areas from the Sagavanirktok River Delta east to Mikkelsen
Bay. Caribou may use some of these areas for relief from
insects. The main potential effect on terrestrial mammals
that contact spilled oil could be the loss of fewer than 100
caribou (out of an estimated resident population of the
Central Arctic Herd of 18,000 individuals) and a few
muskoxen, grizzly bears, and arctic foxes. These losses are
expected to be replaced by normal reproduction within
about 1 year.

A 1,500-barrel onshore pipeline spill could occur and oil
less than 5 acres of vegetation along the pipeline landfall to
the Badami tiein. Such a spill is not expected to directly
affect caribou or other terrestrial mammals and would cause
very minor ecological harm.

Secondary effects could come from disturbance associated
with spill-cleanup activities and temporary local
displacement of some caribou, muskoxen, grizzly bears, and
foxes. These activities, however, would not affect the
terrestrial mammals' movements or overall use of habitat.

f. Lower Trophic-Level Organisms

A large oil spill would have only short-term effects on
plankton but have long-term effects on the fouled coastlines.
Up to 15% of the sound’s coastline would be affected by a
large spill. While the ice-gouged coastline is inhabited by
mobile, seasonal invertebrate species that would recover
within ayear, fractions of the oil would persist in the
sediments for about 5 yearsin most areas, and could persist
up to 10 yearsin areas where water circulation is reduced.
Liberty crudeis highly viscous and particularly resistant to
natural dispersion, and very little would be dispersed down
in the water column and affect benthic communities such as
the Boulder Patch kelp habitat. However, diesel oil, which
would be used on theisland for startup and emergency fuel,
could be dispersed down to the seafloor. If 1,500 barrels of
diesel were spilled from a fuel-delivery barge at the island
during the open-water season, the concentration would be
toxic within an area of about 18 square kilometers (7 square
miles), as noted in the water quality section of the EIS.

g. Fishes

The likely effects on arctic fishes from alarge crude-oil
spill, diesel-fuel spill or pipeline spill that entered offshore
waters would depend primarily on the season and location
of the spill, the lifestage of the fishes, and the duration of
the oil contact. Due to their very low numbersin the spill
area, no measurabl e effects are expected on fishesin winter.
Effects would be more likely to occur from an offshore ail
spill moving into nearshore waters during summer, where
fishes concentrate to feed and migrate. The probability of
an offshore oil spill contacting nearshore waters in summer
ranges from less than 1-26%. If an offshore spill did occur
and contact the nearshore area, some marine and migratory
fish may be harmed or killed. However, it would not be
expected to have a measurable effect on fish populations,
and recovery would be expected within 5 years. In general,
the effects of fuel spills on fish are expected to be less than
the effects of crude-oil spills.

If apipeline oil spill occurred onshore and contacted a small
waterbody with restricted water exchange supporting fish, it
would be expected to kill or harm most of the fish within the
affected area. Recovery would be expected in 5-7 years.
Because of the small amount of oil or diesel fuel likely to
enter freshwater habitat, the low diversity and abundance of
fish in most of the onshore area, and the unlikelihood of
spills blocking fish migrations or occurring in overwintering
areas or small waterbodies, an onshore spill of thiskind is
not expected to have a measurable effect on fish populations
on the Arctic Coastal Plain.

h. Essential Fish Habitat

The most likely threat to salmon in essential fish habitat
would occur if spilled oil came in contact with spawning
areas or migratory pathways. However, salmon are not
believed to spawn in the intertidal areas or the mouths of
streams or rivers of the Beaufort Sea. Therefore, contact
between spilled oil and spawning areasis very unlikely. If
spilled oil concentrated along the coastline at the mouths of
streams or rivers, the potential movements of a small
number of salmon could be disrupted during migrations.

Zooplankton and fish form most of the diet for salmonin
the Beaufort Sea. Zooplankton populations could be
subjected to short-term, localized, negative effects from ail
spilled as aresult of Liberty development. Juvenile
lifestages of salmon inhabit fresh or estuarine waters and
generaly feed oninsects. Oil spilled in wetland habitat
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could kill vegetation and associated insect species and, thus,
have an adverse effect on essential fish habitat lasting from
lessthan 10 yearsto several decades. Because of the
predominance of shorefast ice in the Liberty area, thereisno
resident marine florain waters less than 6 feet deep.
Therefore, no effects are expected on marine plantsin those
waters.

Salmon and their prey require relatively clean water in
which to live and perform their basic life functions.

Essential fish habitat would be adversely affected to the
extent that water quality would be degraded. Water quality
would be significantly degraded over afairly large areafor a
period from days to months, if alarge spill of crude or diesel
oil occurred. Therelative effect of an oil spill on water
quality during times of open water would be relatively long
lived and widespread, as compared to times of broken or
completeice cover. The effects of adiesel spill generaly
would be more acute and widespread than the effects of a
crude oil spill under similar environmental conditions.

i. Vegetation-Wetland Habitats

Main potential effects of alarge offshore spill on vegetation
and wetlands include oil fouling, smothering, asphyxiation,
and poisoning of plants and associated insects and other
small animals. In this case, complete recovery of
moderately oiled wetlands of the Sagavanirktok River east
to Mikkelsen Bay would take perhaps 10 years or longer. A
second main effect is the disturbance of wetlands from
cleanup activities. Complete recovery of heavily oiled
coastal wetlands from these disturbances and oil could take
several decades.

A large onshore spill would oil no more than 5 acres of
vegetation along the pipeline landfall to the Badami tiein
and would cause some ecological harm. Oiled vegetation
should recover within afew years but may take more than
10 yearsto fully recover.

. Subsistence-Harvest Patterns

The chance of alarge spill from the offshore production
island and the buried pipeline occurring and entering
offshore watersis estimated to be low. Based on the
assumption that a spill has occurred, the chance of an oil
spill during summer from either Liberty Island or the
pipeline contacting the important traditional bowhead whale
and seal harvest areas of Cross and McClure Ilands over a
360-day period would be up to 16%. A spill also could
affect other subsistence resources and harvest areas used by
the communities of Nuigsut and Kaktovik.

No harvest areas would become unavailable for use and al
resources, except possibly bowhead whales, would remain
available for use. Some resource populations could suffer
losses and, as aresult of tainting, bowhead whales could be
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rendered culturally unavailable for use. Tainting concerns
in communities nearest a spill event could seriously curtail
traditional practices for harvesting, sharing, and processing
bowhead whales and threaten a pivotal underpinning of
Inupiat culture. Whaling communities unaffected by
potential spill effects are likely to share bowhead whale
products with impacted villages. Harvesting, sharing, and
processing of other subsistence resources should continue.

k. Sociocultural Systems

Effects on the sociocultural systems of the communities of
Nuigsut and Kaktovik could come from disturbance from
small changes in population and employment and periodic
interference with subsistence-harvest patterns from oil spills
and oil-spill cleanup. Effects from these sources are not
expected to displace ongoing sociocultural systems, but
community activities and traditional practices for
harvesting, sharing, and processing subsi stence resources
could be seriously curtailed in the short term if there are
concerns over the tainting of bowhead whales from an oil

spill.

Alaska Inupiat Natives, arecognized minority population,
are the predominant residents of the North Slope Borough,
the area potentially most affected by Liberty development.
Inupiat Natives may be disproportionately affected because
of their reliance on subsistence foods, and Liberty
development may affect subsistence resources and harvest
practices. Disproportionately adverse effects on Alaskan
Natives could result from Liberty development under the
Proposal. Effects would focus on the Inupiat community of
Nuigsut, and possibly of Kaktovik, within the North Slope
Borough. Effectsto subsistence resources and subsistence
harvests are expected to be mitigated substantially though
not eliminated.

|. Archaeological Resources

The geography, prehistory, and history of the Liberty
Prospect is very different from that of Prince William Sound
where the effects of the Exxon Valdez oil spill were
concentrated; therefore, direct anal ogies cannot be drawn
regarding the numbers and types of sites that may be
affected should such a spill occur in the Liberty Prospect
area. However, general finds and conclusions regarding the
types and severity of impacts to archaeological sites present
within the Exxon Valdez oil spill area are applicable to this
proposed project. The most important understanding that
came from the Exxon Valdez oil spill was that the greatest
impacts to archaeological sites were not from effects from
the ail itself, but from the cleanup activities (Bittner, 1993,
Dekin, 1993). The effects from cleanup activities were due
both to physical disturbance of sites from cleanup
equipment and due to vandalism by cleanup workers.
Regardless, researchers concluded that 1ess than 3% of the
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archaeological resources within the spill area suffered any
substantial effects (Mobley, et a., 1990, Wooley and
Haggarty, 1993) and that asimilar level of effect would be
projected in the unlikely event that an oil spill occurred
from the Liberty development.

EXECUTIVE SUMMARY

m. Economics

Employment generated to clean up possible large oil spills
of 715-2,956-barrels is estimated to be 30-125 cleanup
workers for 6 monthsin the first year, declining to zero by
the third year following the spill.

n. Water Quality

During open water, hydrocarbons dispersed in the water
column from alarge (greater than or equal to 500 barrels)
crude ail spill could exceed the 0.015-parts per million
chronic criterion for 10-30 days in an area that ranges from
30-45 square kilometers (11.6-17.4 square miles) to 51-186
square kilometers (19.7-71.8 square miles). Hydrocarbons
in the water could exceed the 1.5-parts per million acute
(toxic) criterion during the first day in the immediate
vicinity of the spill. A large crude oil spill in broken seaice
or when the seaice melts could exceed the chronic criterion
for several daysin an area of about 7.6 square kilometers
(2.9 square miles). Hydrocarbons from a 1,283-barrel diesel
oil spill during open water could exceed the acute (toxic)
criterion for about 7 days in an area of about 18 square
kilometers (7 square miles). During broken seaice or
melting ice conditions, a 1,283-barrel diesel spill could
exceed the acute (toxic) criterion for about 1 day in an area
of about 1 square kilometer (0.4 square mile) and the
chronic criterion for more than 30 daysin an area of about
103 square kilometers (39.8 square miles). The effects from
a spill occurring under the ice would be similar to those
described for broken-ice or melting conditions; the oil
would be trapped and essentially remain unchanged until
breakup occurred and the ice began to melt.

A large crude or refined oil spill (greater than or equal to
500 barrels) would have a significant effect on water quality
by increasing the concentration of hydrocarbonsin the water
column to levels that greatly exceed background
concentrations; however, the chance of alarge spill
occurring and oil entering the offshore waters is estimated to
be about 1%. Also, regional (more than 1,000 square
kilometers [386 square miles]), long-term (more than 1
year) degradation of water quality to levels above State and
Federal criteria because of hydrocarbon contamination is
very unlikely.

0. Air Quality

Qil spills from the offshore gravel isand and the buried
pipeline could cause a small, local increase in the
concentrations of gaseous hydrocarbons (volatile organic
compounds) due to evaporation from the spill. The
concentrations of volatile organic compounds would be very
low and normally be limited to only 1 or 2 square
kilometers (0.4-0.8 square mile). During open-water
conditions, spreading of the spilled oil and action by winds,
waves, and currents would disperse the volatile organic
compounds so that they would be at extremely low levels
over arelatively larger area. During broken-ice or melting
ice conditions, because of limited dispersion of the ail, there
would be some increase in volatile organic compounds for
several hours, possibly up to 1 day. The effects from a spill
occurring under the ice would be similar to but less than
those described for broken ice or melting conditions; the oil
would be trapped and essentially remain unchanged until the
ice began to melt and breakup occurred. Some of the
volatile organic compounds, however, would be released
from the oil and dispersed, even under theice. In any of
these situations, moderate or greater winds would further
reduce the concentrations of volatile organic compoundsin
the air. Concentrations of criteria pollutants would remain
well below Federal air-quality standards. The overall
effectson air quality would be minimal.

E. ALTERNATIVES AND
MITIGATION

1. Decision Options

The project as proposed by BPXA and described in their
Development and Production Plan (BPXA, 2000a) is
presented in the EIS and is being evaluated by the MM S and
other permitting and regulatory agencies. Construction of
the project would not take place unless these agencies
approve the project or a modified project.

At the completion of this EIS process, the decisionmakers

will have three options available:

e  Accept the Project as proposed in the Liberty
Development and Production Plan (Alternativel);

e Deny the Project (No Action - Alternative Il); or

Accept the project with modification by choosing one

or more of component alternatives or one of the

combination alternatives described below and/or any

proposed mitigating measures.

Alternative | was briefly described in Section A and the
effects of Alternative | were summarized previously in
Section D.
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2. Alternative Il — No Action

A decisionmaker not wanting to approve the project would
select the second decision option, Alternative |1, the No
Action Alternative. Under this alternative, the Liberty
Development and Production Plan would not be approved.
None of the potential 120 million barrels of oil would be
produced, and none of the environmental effects that would
result from the proposed development would occur. There
would be no potential oil spillsand no effects to the flora
and faunain the Foggy Island Bay. Economic benefits,
royalties, and taxes to Federal and State governments would
be forgone.

To replace the potential 120 million barrels of oil not
developed from Liberty, alarge portion of the oil would be
imported from other countries. The associated
environmental impacts from producing oil and transporting
it to market still would occur. These imports have attendant
environmental effects and other negative effects on the
Nation’'s balance of trade.

TheMost Important Substitutesfor Lost Production:
The energy that would have flowed into the United States
economy from this development would need to be provided
from a substitute source. Possible sources include:
e  Other domestic oil production
e |Imported oil production
e  Other alternative energy sources such as
- Imported Methanol
- Gasohol
- Compressed Natural Gas
- Electricity
e Conservation in the areas of transportation, heating, or
reduced consumption of plastics
e Fuel-switching
e Reduction in the consumption of energy

Environmental Impacts from the M ost Important

Substitutes: If importsincreased to satisfy oil demands,

effects to the environment would be similar in kind to those

of the Proposal but would occur in different locations. The

species of animals and plants affected might be different and

would depend on the location of the development. Some

effects still could occur within the United States from

accidental or intentional discharges of oil from tankers or

pipelines. These events would:

e generate greenhouse gases and air pollutants from
transportation and dockside activities;

e degrade air quality from emissions of nitrogen oxides
and volatile organic compounds;

e  degrade water quality; and

e destroy floraand fauna and water.

Imported oil imposes negative environmental impactsin
producing countries and in countries along trade routes. By
importing oil we are exporting environmental impacts to
those countries from which the United States imports and to
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countries along or adjacent to the transportation routes as
well.

Substituting energy-saving technology or consuming less
energy would conserve energy and result in positive net
gainsto the environment. However, these efforts may
require additional manufacturing. The amount of gain
would depend on the extent of negative impacts from
capital-equipment fabrication.

Onshore oil production has notable negative impacts on
surface water, groundwater, and wildlife. It also can cause
negative impacts on soils, air quality, and vegetation and
cause or increase noise and odors. Offshore oil production
may result in impacts similar to those of the Proposal, but
they would occur in a different location.

Consumers probably could switch to natural gasto heat
their homes and businesses or for industrial uses. While
natural gas production would create environmental impacts,
they would be at alower level than those impacts normally
associated with oil spills. Other alternative transportation
fuels may constitute part of the fuel-substitution mix that
depends on future technical and economic advances.

Natural resourcesin the Arctic Ocean, Beaufort Sea and, to
amore limited extent, Foggy Island Bay still would be
exposed to other ongoing oil and gas activitiesin the area,
as described in Section I.F of the Executive Summary and
Section V of the EIS.

3. Component and Combination
Alternatives and Their Effects

For the balance of our aternatives analysis, we use both
“component alternatives’ and “combination aternatives.”
First, we define and discuss five sets of component
aternatives. Each set varies asingle project component
identified during scoping as being important. Each
component alternative is a“complete” aternativein that it
includes all the same elements as the BPXA Proposal except
for the one component at issue. For ease in making
comparisons, each set of component alternatives also
includes the BPXA proposed project component. See
Tables1V.D-1 and 1V.D-2 of the EIS.

The five sets of component alternatives areas follow:

e Threeidand locations and pipeline routes (Liberty
Island/Liberty pipeline route, Tern Island/Tern Pipeline
route, and Southern Island/eastern pipeline route)

e Four pipelinedesigns (single-wall pipe, steel pipe-in-
steel pipe, steel pipe-in-plastic pipe, and flexible pipe)

e Twotypesof upper slope protection for the
production isand (gravel bags and steel plate)

e Two gravel mine sites (Kadleroshilik River and Duck
Island)

e Two pipelineburial depths (design trench depth and a
15-foot trench depth)
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The decisionmakers for this project can select one
alternative from each of the above five sets of component
alternatives. That means there are 96 possible combinations
of components to choose from, including the components
proposed by BPXA (3x4x 2Xx 2Xx 2=296).

Some of the alternatives (Island Location and Pipeline
Routes and/or Pipeline Design), if chosen, may result in
delaysin the Liberty Project of 18-24 monthsto collect
additional engineering data and allow time for specific
design and testing work. Thisinformation would be
necessary for technical approval of the project but is not
expected to change the environmental effects. For purposes
of analysisin the EIS, we have not adjusted the timelines for
starting the different alternatives. Therefore, all the
alternatives are on the same footing for the analysis of
environmental effects.

After the evaluation of the component alternatives, we
define and discuss three “combination aternatives.” The
Liberty Interagency Team formulated each of these
combinations by selecting one aternative from each of the
five sets of component alternatives. In Section IV.D of the
ElS, these three combination alternatives are compared with
each other and with the Proposal to assess their relative
effects on the environment.

Because this approach of analyzing “component
alternatives’ and “combination alternatives’ isabit unusual,
the following should help explain our rationale for using
bothinthisEIS.

Asafirst step, we evaluated each alternative in each set of
component alternatives and compared it to the other
alternativesin the set. Because all the component
alternatives are “complete” alternatives, the comparisons
can be made on an even footing. The Liberty Interagency
Team believes that using component alternativesis a good
way to focus analysis on the issues and concerns related to a
particular component. It also facilitates comparison among
the choicesin each set.

However, by using this approach, the component
alternatives are all the same as the BPXA Proposal except
for the one component that we vary within each set. Also,
this approach does not provide for concurrent eval uation of
two or more components. |n essence, analyzing only
component alternatives does not facilitate either evaluating a
reasonable range of alternatives or selecting multiple
alternative components as required under the National
Environmental Policy Act.

We therefore took a second step to overcome these
limitations. Using the component alternatives as building
blocks, the Liberty Interagency Team devel oped three more
alternatives that we refer to as “combination alternatives.”
These were selected from the possible 96 combinations
mentioned previously. Each combination alternative also is
a“complete” alternative, and each varies substantially from
the other combination alternatives.
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The Combination Alternatives, with the BPXA Proposal
shown for comparison, are:

Combination Alternative A

e UseLiberty ISand and Liberty Pipeline Route
Use Pipe-in-Pipe Pipeline Design

Use Steel Sheetpile for Upper Slope Protection
Use Duck Island Gravel Mine

Use a 7-Foot Burial Depth

Combination Alternative B

e Use Southern Island and Eastern Pipeline Route
Use Pipe-in-HDPE Pipeline

Use Gravel Bags for Upper Idand Slope Protection
Use the Kadleroshilik River Mine Site

Use the 6-Foot Burial Depth as designed by for the
Steel Pipe-in-HDPE pipeline design

Combination Alternative C

e UseTernldand and Tern Pipeline Route

Use Steel Pipe-in-Pipe Pipeline Design

Use Steel Sheetpile for Upper Slope Protection
Use Duck Idand Mine Site

Use a 15-Foot Burial Depth

The BPXA Proposal (Liberty Development and
Production Plan)

e UseLiberty Isand and Liberty Pipeline Route

Use Single-Wall Pipeline Design

Use Gravel Bags for Upper Idand Slope Protection
Use the Kadleroshilik River Mine Site

Use a 7-Foot Burial Depth

Note that one of these options, Combination C, has none of
the component alternatives included in the BPXA Proposal,
while Combination A and Combination B have some
components in common with the BPXA Proposal and some
that are different. Therefore, as a group, the combination
aternatives range from the BPXA Proposal to aproposal as
different from BPXA’s as possible. Evaluating a reasonable
number of examples that cover the spectrum of 96
aternativesin this manner allows the decisionmaker to
ultimately select any of those 96 possibilities. (See
Questions 1laand 1b, Forty Most Asked Questions
Concerning the Council on Environmental Quality National
Environmental Policy Act Regulations, 46 Federal Register
18026, as amended.)

Some of the alternatives (Island Location and Pipeline
Route or Pipeline Design), if chosen, may result in delays of
18-24 months, to collect additional data and for design and
testing. For purposes of analysisin the EIS, we have not
adjusted the timelines for starting the different alternatives.
This keeps all the alternatives on the same footing for the
analysis of environmental effects.

Many of the Liberty Project key elements are shown in
Tablell.A-1. Elementsthat are also part of the project and
would apply to all alternatives, but which are not shownin
the table, include the following:
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e |dand and pipeline construction would occur over 2
years.

e  Excesstrenching material would be disposed of at
approved ocean dumping sites.

e Natura gaswould be used to fuel al activities on the
island when production begins.

e |ceroadswould be constructed annually in winter to
provide accessto theisland.

e During broken-ice and open-water conditions, marine
vessels would be used to transport personnel and
materials to the island; helicopters would be used year-
round as needed.

e Waste materials from the island would either be
reinjected into the disposal well or disposed of at
approved sites.

e Drilling waste material (muds, cuttings, and produced
waters) would be reinjected into a disposal well.

o Thefield would be developed using waterflood and gas
reinjection to maintain reservoir pressure.

e The Oil Discharge Prevention and Contingency Plan
(BPXA, 2000b) would apply to all alternatives.

For the most part, the effects to the natural resources and
species affected by a change in one component of the
project (one aternative) differ from the effects to natural
resources and species affected by a change in another
component (another alternative). The overal effects of any
combination of alternatives can be seen by simply
combining or adding the effects identified for each natural
resource.

The EIS devotes extensive text to the effects of the
component alternatives, but only includes the highlights of
the benefits, concerns, and effects of the combination
alternatives. Our rationale for thisis that the component
alternatives are the building blocks for the combination
alternatives. With athorough understand of the building
blocks, the reader or decisionmaker can easily review the
combination alternatives formulated by the Liberty
Interagency Team or use the blocks to construct and assess
whatever combination is preferred.

a. Effects of Component Alternatives

For ease of reading up to this point, we have not attached
roman numerals to the component aternatives, but will do
so inthe following. Also, the reader should note that for the
purpose of alternative analysis, MM S assumes an oil spill
would occur, and that the probability of an oil spill
occurring (less than 1%) is the same for all aternatives.

(1) Effects of Alternative Drilling and Production
Island Locations and Pipeline Routes

This set of component alternatives evaluates the different
impacts of using three different island locations and their
corresponding pipeline routes (see Map 1 of the EIS):
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e Alternative | —Use the Liberty Island and Pipeline
Route (Liberty Development and Production Plan)

e Alternative lll.A — Use the Southern Island Location
and Eastern Pipeline Route

e Alternative lll.B —Usethe Tern Iland Location and
Pipeline Route

(Note that this set and each of the other four sets of
component alternatives include BPXA's Proposal for
comparison.) Spill rates and the chance of occurrence of
small, large, and very large oil spills are the same for the
proposed Development and Production Plan, component
aternatives, and combination alternatives.

The Eastern and Tern Pipeline Routes share the same
shoreline crossing as well as the onshore pipeline route. If
either Alternative I11.A or 111.B is selected, BPXA would be
required to submit for our review additional geophysical
survey data that sufficiently cover the proposed area of
offshore disturbance. An archaeological report would be
prepared to address whether the data show any evidence of
areas having prehistoric or historic site potential. Based on
this analysis, we would require that any areas of
archaeological site potential either be investigated further to
determine conclusively whether a site exists at the location
or that the area of the potential site be avoided by all
bottom-disturbing activities.

Asindicated in Section E.3.a(1), the differencesin island
locations and pipeline routes for Alternativesl, I11.A, and
I11.B do not provide measurable differencesin effectsto the
following resources:

e Bowhead Whales

Seals and Polar Bears

Fishes

Subsistence-Harvest Patterns

Sociocultural Systems

Archaeological Resources

Air Quality

(a) Alternative | — Use Liberty Island Location and
Pipeline Route (Liberty Development and Production
Plan)

The Liberty Idand and its pipeline route are shown in Map 1
of the EIS. Thisalternativeisthe Proposed Action -
BPXA'’s Liberty Development and Production Plan. The
features of this alternative are shown in Table 11.A-1 of the
EIS. Liberty Island isin about 22 feet of water and about 5
miles from shore. The Liberty pipeline route would go
southwest to shore. The offshore pipeline is about 6.1 miles
long. The distance for hauling the gravel isabout 7 milesto
theisland from the Kadleroshilik River Mine Site. The
proposed Liberty gravel isand would be centered above the
Liberty reservoir. Thislocation would minimize the number
of high-departure wells needed to develop the reservoir and
maximize the total oil recovered. The present island
location had no observed permafrost to a minimum of 50
feet below the island location. Liberty Iland would be
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about 1mile southeast of the Boulder Patch. For purposes of
analysis, we assume atrench with a 7-foot minimum burial
depth.

Alternative | would have effects to the following resources:

Spectacled Eiders: Disturbance of nesting or broodrearing
spectacled eiders may result in loss of eggs or young to
predators; however, displacement of more than afew eiders
(or females with broods) by onshore facilities or activitiesis
considered unlikely. Significant adverse population effects
are not expected to occur as aresult of disturbance.

A large oil spill from Liberty Island or associated marine
pipeline would have the highest probability of contacting
nearshore and offshore areas of Foggy Island Bay and the
eastern Sagavanirktok River Delta, where spectacled eiders
may be staging before migration. Recovery of the
spectacled eider population from even small lossesis not
likely to occur quickly. Any substantial spill-related losses
are expected to have significant adverse effects on this
population.

Marine and Coastal Birds: Helicopter flightsto Liberty
Island may disturb some loons and king or common eiders
feeding in open water off the Sagavanirktok River Delta
during breakup or displace long-tailed ducks and eiders
from preferred marine foraging areas in summer, adversely
affecting fitness in some individuals. Snow goose and brant
family groups could be displaced from coastal broodrearing
areas, but alternative sites generally are available. Spill-
cleanup activities may displace some nesting, broodrearing,
juvenile or staging waterfowl and shorebirds from preferred
habitats, resulting in lowered fitness. The small losses and
displacements likely to result from the above activities are
expected to cause minor changes in numbers but are not
expected to require lengthy recovery periods.

A large oil spill from Liberty Island or the associated marine
pipeline would have the highest probability of contacting
nearshore and offshore areas of Foggy Island Bay and the
eastern Sagavanirktok River Delta, where waterfowl and
other aguatic birds may be molting or staging before
migration. Mortality from a spill contacting long-tailed
ducksin lagoons or other protected nearshore areas, where
they concentrate during the molt period is estimated to
exceed 1,200 individual s (equivalent to about 1% of the
average coastal plain population) at average bird densities.
Species that have alimited capacity for population growth
(loons and sea ducks, in general), are expected to recover
dowly from oil-spill mortality. Those that are declining
(eiders, long-tailed ducks, red-throated loons) probably
would not return to atarget population level until the trend
isreversed or becomes very small. In particular, because of
historic or current declinesin common eiders and long-
tailed ducks and the estimated mortalities from an assumed
oil spill, alarge offshore spill would result in significant
impacts to these species. Losses of other species (for
example, the northern pintail, geese, glaucous gull, most
shorebirds, and songbirds) through oiling could range up to
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afew hundred individuals, a minor effect for species whose
populations are relatively abundant and stable or increasing.

Terrestrial Mammals: Disturbances would have short-term
effects on individual animals and would not affect
populations.

Crude oil or diesdl fuel is most likely to contact some
coastal areas from the Sagavanirktok River Delta east to
Mikkelsen Bay. Caribou may use some of these areas for
relief from insects. The main potential effect on terrestrial
mammals that contact spilled oil could be the loss of fewer
than 100 caribou and a few muskoxen, grizzly bears, and
arctic foxes. These losses are expected to be replaced by
normal reproduction within about 1 year. Secondary effects
could come from disturbance associated with spill-cleanup
activities and temporary local displacement of some
caribou, muskoxen, grizzly bears, and foxes. These
activities, however, would not affect the terrestrial
mammals’ movements or overall use of habitat.

Lower Trophic-Level Organisms: Alternative | would
disturb lower trophic-level organismsin three primary ways:
(1) island construction would bury about 23 acres of typical
benthic organisms; (2) pipeline trenching would disturb
additional benthos, burying up to 14 acres with very low
(1%) coverage of kelp, boulders, and suitable substrate; and
(3) sediment plumes would reduce Boulder Patch kelp
production by up to 6% during 1 year. The buried 14 acres
would equal less than 0.1% of the Boulder Patch kelp
habitat. The density of the kelp, boulders and suitable
substrate in the pipeline corridor is very low, averaging
about 1% coverage, and the lost kelp biomass and
production probably would be less than .01% of the Boulder
Patch totals, but the effect (kelp substrate burial) would last
forever.

Some of the suspended sediment from pipeline trenching
and island construction would drift over other parts of the
Boulder Patch, reducing light penetration and kelp
production during 1 year. Thisreduction is estimated to be
less than 6%, about one-third of which would be due to the
proximity between the Boulder Patch to the Zone 1 disposal
areafor excess sediments. However, inrelation to the large
range of natural variability, all of these suspended sediment
effects would be barely detectable.

A portion of the concrete slope would be a temporary home
for colonies of species similar to those of the Boulder Patch
area. Upon abandonment, the concrete mats probably
would be removed or would become buried naturally,
eliminating the additional kelp habitat.

Lower trophic-level organisms would be affected by alarge
oil spill. It would have only short-term effects on plankton,
including phytoplankton, zooplankton, and epontic species
on the bottom of the ice cover, but longer term effects on the
fouled coastlines. Very little of Liberty crude, whichis
highly viscous and particularly resistant to natural
dispersion, would be dispersed down in the Stefansson
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Sound water column and affect deep benthic communities
such as the Boulder Patch kelp habitat. However, diesel oil,
which would be used on the island for startup and
emergency fuel, could be dispersed down to the seafloor. If
1,500 barrels of diesel were spilled from afuel-delivery
barge at the island during the open-water season, the
concentration would be toxic within an area of about 18
sguare kilometers (7 square miles), as noted in the water
quality section (see Sec. I11.A.2 (I) inthe EIS). Such
toxicity probably would stunt the seasonal growth of kelp
plants and reduce the population size of associated
invertebrates for several years. Oil-spill responsesin
general would have both beneficial effects of some and
adverse effects on other lower trophic-level organisms.

Essential Fish Habitat: Asaresult of disturbances caused
by Liberty Island construction and operation, fish and
zooplankton might experience short-term, localized but
unmeasurable effects.

Vegetation-Wetland Habitat: Disturbances mainly come
from constructing gravel pads and ice roads and installing
the onshore pipeline and tie-in with the Badami pipeline.
Gravel pads, pipeline trench, and the 1.4-mile-long onshore
pipeline would destroy only 0.8 acre of vegetation and
affect afew acres of nearby vegetation and have only local
effects on the tundra ecosystem. |ce roads would have local
effects (compression of tundra under the ice roads) on
vegetation, with recovery expected within afew years, and
no vegetation would be killed.

The main potential effects of alarge offshore spill on
vegetation and wetlands include oil fouling, smothering,
asphyxiation, and poisoning of plants and associated insects
and other small animals. In this case, complete recovery of
moderately oiled wetlands of the Sagavanirktok River east
to Mikkelsen Bay would take perhaps 10 years or longer. A
second main effect is the disturbance of wetlands from
cleanup activities. A large onshore spill would oil no more
than 5 acres of vegetation aong the pipeline landfall to the
Badami tie-in and would cause very minor ecological harm.
Complete recovery of heavily oiled coastal wetlands from
these disturbances and oil could take several decades.

Economy: The Liberty Project would generate
approximately $100 million in wages and 870 full-time
equivalent construction jobs for 1 year in Alaska during 14-
18 months of construction; 1,248 indirect full-time
equivalent jobs during the 14-18 months of construction;
and $480 million capital expenditure.

Water Quality: The greatest effect on water quality from
gravel island and pipeline construction would be additional
turbidity caused by increases in suspended particlesin the
water column. Increasesin turbidity generally are expected
to be considerably less than the 7,500 parts per million
suspended solids used in the analysis as an acute (toxic)
criterion for water quality; exceptions may occur within the
immediate vicinity of the construction activity. Turbidity
increases from construction activities generally are
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temporary and expected to occur during the winter and end
within afew days after construction stops. Material
excavated from the pipeline trench but not used for backfill
most likely would be left in an area where active erosion of
sediment particles could occur during breakup and open
water. This material would be similar in composition to
seafloor sediments in the trenching and disposal areas and
its contribution to the future turbidity from waves and
currents is expected to be about the same as the sediments
existing at the seafloor surface prior to pipeline
construction. Construction activities are not expected to
introduce or add any chemical pollutants.

(b) Alternative IllLA — Use the Southern Island Location
and Eastern Pipeline Route

The Southern Island location and Eastern Pipeline Route are
shown in Map 1 of the EIS. The features of this aternative
areshown in Table I1.A-1 of the EIS. Thisaternative was
developed in response to scoping comments requesting
analysis of island locations in shallower water to eliminate
or reduce effects to bowhead whales.

The features of Alternative I11.A that affect the resources
differently than Alternative | areisland size, island and
pipeline location closer to shore, island and pipeline location
farther from the Boulder Patch, and offshore and onshore
pipeline lengths. The Southern Island isin shallower water
and requires about 20% less gravel than Liberty Isand and
isabout 2 miles closer to shore than Liberty Island. The
Southern Island and the offshore end of the eastern pipeline
are about 2.5 miles from the Boulder Patch; whereas,
Liberty Island and the offshore end of the Liberty pipeline
are about 1 mile away. The offshore segment of the eastern
pipelineisabout 1.9 miles shorter than the Liberty pipeline,
but the onshore part is 1.6 miles longer.

The effects of disturbances decrease the level of suspended
sediments because of the smaller island size, shorter
offshore pipeline length, and longer distance to the Boulder
Patch. Noise levelsincrease because of the longer onshore
pipeline. The likelihood of alarge oil spill contacting the
shorein Foggy Island Bay increases because of the shorter
distance between the island and the shore. Compared to
Alternative |, these differences would change impactsto the
following resources in the ways described:

Spectacled Eiders: Compared to Alternative I, helicopter
inspections of the onshore pipeline would slightly increase
disturbances to nesting (from 0.75-1.5 nests) and
broodrearing spectacled eiders.

The probability of alarge oil spill contacting nesting or
broodrearing spectacled eidersin the southern part of Foggy
Island Bay after 30 daysis 2-14% greater than for
Alternativel. Any substantial spill-related losses are
expected to have significant adverse effects on this
population.
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Marine and Coastal Birds: Disturbancesto nesting and
broodrearing birds from helicopter inspections of the
onshore pipeline would increase compared to Alternativel.

The probability of alarge oil spill contacting nesting or
broodrearing birds in the southern part of Foggy Island Bay
after 30 daysis 2-14% greater than for Alternativel.

Terrestrial Mammals: Terrestrial mammals may frequent
coastal habitats, and the probability of alarge oil spill
contacting these habitats after 30 daysis 0-4% greater than
for Alternative l.

Lower Trophic-Level Organisms. Trenching for the eastern
pipeline would not destroy any kelp habitat; trenching for
the Liberty pipeline would destroy about 14 acres.
Suspended sediments from constructing the eastern pipeline
would reduce kelp production in the Boulder Patch about
1% less than from Liberty pipeline construction.

The general effects of a crude-ail spill on lower trophic-
level organisms would be similar to those for Alternativel;
however, the longer distance between the alternative isand
site and the Boulder Patch kelp habitat would reduce
dightly the risk of diesel fuel spill effectsto the kelp
community.

Essential Fish Habitat: The potential adverse effects of this
alternative on essentia fish habitat could be reduced dlightly
because the size of the island footprint and amount of
offshore trenching would be reduced.

Vegetation-Wetland Habitats: The probability of alarge oil
spill contacting coastal vegetation and wetland habitats after
30 daysis 0-4% greater than for Alternativel.

Economy: Alternative I11.A would generate fewer jobs, less
wages, and less revenue to the government than the
Proposal. This alternative would result in a decrease of
approximately $1.7 million in wages for 12 months, 9 direct
jobsin Alaskafor 12 months, 14 indirect jobsin Alaska for
12 months, and $10 million in net present value to the
company. The net present value to the government is
estimated to be $107million, or $7 million less than the
Proposal.

Water Quality: Constructing a smaller island and shorter
pipeline reduces the suspended sediments by about 14% and
32%, respectively, and decreases the time the suspended
sediments would affect the water quality by 3to 5 and 15
days, respectively, compared to Alternative I.

(c) Alternative lll.B - Use the Tern Island Location and
Tern Pipeline Route

The Tern Island and Tern Pipeline Route are shown in Map
1 of the EIS. The features of this alternative are shownin
Tablell.A-1 of the EIS. Thisaternative was developed in
response to scoping comments regarding the use of the
abandoned exploration island as a source of gravel or asa
drilling/production island.
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The features of Alternative I11.B that affect the resources
differently than Alternative | are the amount of gravel used
to construct the island, the island and pipeline location
closer to shore, the island and pipeline location farther from
the Boulder Patch, and the offshore pipeline length. Tern
Island isin deeper water than Liberty Island but requires
about 25% less gravel because of gravel than has remained
after the island was abandoned as an exploration drilling
site. Tern Idand isabout 0.6 mile closer to shore than
Liberty Island. Tern Island and the offshore end of the
pipeline are about 4 miles from the Boulder Patch; wheress,
Liberty Island and the offshore end of the Liberty pipeline
are about 1 mile. The offshore segment of the Eastern
Pipeline is about 0.6 mile shorter than the Liberty pipeline.

The effects of disturbance associated with suspended
sediments decrease because of the smaller amount of gravel
used to construct the island, the shorter offshore pipeline
length, and longer distance to the Boulder Patch. The
likelihood of alarge ail spill contacting the shore in Foggy
Island Bay decrease dightly because of the location of the
island and pipeline in relation to the nearshore currents.
Compared to Alternative I, these differences would change
impacts to the following resources in the ways described:

Spectacled Eiders: The probability of alarge oil spill
contacting nesting or broodrearing spectacled eidersin the
southern part of Foggy Island Bay after 30 daysis 10-20%
lower than for Alternative|. Any substantial spill-related
|osses are expected to have significant adverse effects on
this population.

Marine and Coastal Birds: The probability of alarge oil
spill contacting nesting or broodrearing birdsin the southern
part of Foggy Island Bay after 30 daysis 10-20% lower than
for Alternativel.

Terrestrial Mammals: Terrestrial mammals may frequent
coastal habitats, and the probability of alarge oil spill
contacting these habitats after 30 daysis 0-4% greater than
Alternative .

Lower Trophic-Level Organisms: Trenching for the eastern
pipeline would not destroy any kelp habitat; trenching for
the Liberty pipeline would destroy about 14 acres but there
would be minor, short-term effects to organismsin the
silty/sandy sediments. Suspended sediments from
constructing the eastern pipeline would reduce kelp
production in the Boulder Patch by about 1% of that for
Liberty pipeline construction.

The general effects of a crude-oil spill on lower trophic-
level organisms would be similar to those for Alternative;
however, the longer distance between the alternative island
site and the Boulder Patch kelp habitat would reduce
slightly the risk of diesel fuel spill effectsto the kelp
community.

Essential Fish Habitat: The potential adverse effects of this
aternative on essential fish habitat could be dlightly reduced
primarily because of expected smaller effects on fish and
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algae at the Boulder Patch. The longer distance between
Tern Island and the Boulder Patch would reduce the risk of
diesdl fuel spillsto the kelp and associate fish communities.
The disturbance effects would be slightly lower for this
alternative, because pipeline trenching would not eliminate
kelp. Less material would be used to construct Tern Island
than Liberty Island, and the total amount of particulate
matter suspended would be less. The turbidity plume would
be expected to have a shorter duration than the plume
associated with Liberty.

Vegetation-Wetland Habitats: The probability of alarge oil
spill contacting coastal vegetation and wetland habitats after
30 daysis 0-4% greater than for Alternativel.

Economy: Alternative I11.B would generate fewer jobs, less
wages, and less revenue to the government than Alternative
|. Thisalternative would result in a decrease of
approximately $1.7 million in wages for 12 months, 9 direct
jobsin Alaskafor 12 months, 14 indirect jobsin Alaska for
12 months, and $10 million in net present value to the
company. The net present value to the government is
estimated to be $107 million, or $7 million less than
Alternativel.

Water Quality: Constructing an island with less gravel and
a shorter pipeline reduces the suspended sediments by about
25% and 10%, respectively, decreases the time the
suspended sediments affect the water quality by about 15
daysfor island construction and 5 days for pipeline
construction, as compared to Alternative .

(2) Effects of Alternative Pipeline Designs

This set of component alternatives evaluates the different

impacts of using four different pipeline designs:

e Alternativel - Use Single Steel Wall Pipe System
(Liberty Development and Production Plan)

e AlternativesIV.A - Use Pipe-in-Pipe System

e Alternative IV.B - Use Pipe-in-HDPE System

e AlternativelV.C - Use Flexible Pipe System

Alternatives1V.A, IV.B, and IV.C were identified during
scoping by members of the Liberty Interagency Team.
Some of the team members expressed concern about
pipeline safety and wanted MM S to investigate further
whether alternative pipeline designs could reduce the
potentia for oil spillsto enter the marine environment.

Each of the alternatives in this section eval uates the impacts
of using different pipeline designs. Each of these design
alternativesis based on a conceptual engineering report by
INTEC (2000).

Evaluation of the pipeline designsin the EIS is based on the
following reports:

An Engineering Assessment of Double Versus Single Wall
Designs for Offshore Pipelinesin an Arctic Environment
(Center for Cold Oceans Resource Engineering [C-CORE],
2000). This study compared the advantages and
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disadvantages of pipe-in-pipe and single-wall pipe designs
in general and was not based on a specific project.

Pipeline System Alternatives - Liberty Devel opment Project
Conceptual Engineering (INTEC, 1999a). The INTEC
report contains conceptual engineering designs for the four
pipeline designs that are described as the pipeline design
aternatives: single-wall pipeline, a steel-in-steel pipe-in-
pipe system, a steel pipe-in-HDPE (high-density
polyethylene) system, and a flexible pipe system.

Independent Evaluation of Liberty Pipeline System Design
Alternatives (Stress Engineering Services, Inc. [Stress],
2000). This study provides an independent review of the
INTEC (19994) report.

INTEC revised their Pipeline System Alternatives - Liberty
Development Project Conceptual Engineering Report
(INTEC, 1999a) after receiving comments from members of
the Interagency EIS Team and reviewing the results of the
report prepared by Stress. The main body of the revised
report isidentical to the original report, but INTEC's
responses to comments and an addendum, in which all
pipeline systems are designed with a 7-foot burial depth,
were added to the report. The revised report is referred toin
this EIS as INTEC (2000).

Independent Risk Evaluation for the Liberty Pipeline (Fleet
Technology Limited [Fleet], 2000). This study was done to
get an independent assessment to the risks of spills from the
four conceptual pipeline designsin the INTEC (2000)
report. The analysis was performed both for the original
designs and the designs contained in Addendum A of the
INTEC (2000) report, which all have a 7-foot burial depth.

The four studies above generally concurred with, or

concluded that:

e All four pipeline designs proposed by INTEC could be
constructed and operated safely;

e The probability of aspill islow for any of the four
pipeline designs;

e The stedl pipe-in-pipe design provides secondary
containment for certain types of failures that, with other
design factors held constant, lowers the probability of
oil entering the environment; and,

e  The pipe-in-pipe designs would be more complex to
construct and repair than the single-walled designs.

For the purpose of this draft EIS, we have categorized all
pipeline failures as either functional or containment failures.
A functional failure is one where the pipeline is no longer
capable of operating as designed, such as bending
excessively, becoming oval instead of staying round or, in
the case of a pipe-in-pipe system, developing aleak in one
but not both pipes; however, the failure does not result in a
leak to the environment. A containment failure is one that
would alow ail to enter the environment; in the case of a
pipe-in-pipe system, this would require aleak in both
pipelines. Both functional and containment failures would
require the pipeline to be returned to within design basis
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parameters or require the operator to prove to the proper
regulatory agency(ies) that it is safe to continue operating
the pipeline before it can be returned to service.

“Risk” isthe product of the probability of a spill and the
associated consequences. Pipelines have low probabilities
of failure when compared to other types of oil transportation
systems. Thisisattributed to their ssimplistic design and the
fact that most are buried out of harm’sway. Any pipeline
can be designed to satisfy atarget safety level but has
certain inherent advantages and disadvantages. Double-wall
pipelines reduce the probability of a containment failure but
increase the probability of functional failures. The
reduction in the probability of containment failure
potentially islarger than the increase in the probability of
functional failure. The single-wall pipe has alower
probability of functional failure but a higher probability of a
containment failure.

The MMS believes that, in general, it is more prudent to
spend both time and money trying to reduce the likelihood
of an ail spill than in trying to mitigate spill consequences.
Because no amount of effort absolutely could guarantee that
apipeline leak would not occur, the MMS participatesin
and supports oil-spill-cleanup research and testing, and
insures compliance with the Oil Pollution Act of 1990
readiness requirements. Pipeline failure rates and expected
spill volumes are shown in Table 11.C-5 of the EIS.

All of these designs are expected to be able to be
constructed in asingle construction season, but it is possible
that a second construction season may be needed if there are
problems with construction for any of the designs. The
more complex the construction processes, the higher the
potential for multiple-year construction. All offshore
pipeline systems eval uated would be constructed during the
Year 3 of the project, which is the second winter
construction season. This pipeline would be constructed
using construction equipment similar to what is used
onshore, such as the process used for the Northstar Project.
Construction and fabrication of the pipeline would occur
from the surface of theice. The LEOS |leak-detection
system would be installed with all pipelines. In addition to
the LEOS system, pressure-point analysis and mass-balance
line-pack compensation |eak-detection systems would be
installed with all pipeline alternatives. Excess trenching
material would be disposed at approved ocean dumping
Sites.

Higher pipeline construction costs result in higher pipeline
tariffs. Higher pipeline tariffs reduce royalty revenue to the
Federal Government from the project and likewise reduce
Section 8(g) paymentsto the State.

For purposes of analysis, MM S assumes and eval uates an
offshore ail spill for al pipeline aternatives. Thisanalysis
does not include differences in pipeline failure rates as
calculated by the four pipeline studies. While the
decisionmaker may consider the differencesin failure rates,
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they do not provide measurable differences of
environmental impacts to the following resources:
Bowhead Whales

Eiders

Seals and Polar Bears

Marine and Coastal Birds

Terrestrial Mammals

Fishes

V egetation-Wetland Habitats
Subsistence-Harvest Patterns
Sociocultural Systems

Archaeological Resources

Air Quality.

(a) Alternative | — Use Single-Wall Pipe System (Liberty
Development and Production Plan)

The major advantages of a single-wall pipeline are simpler
construction, lower construction costs, lower life-cycle
costs, and greater inspection reliability (C-CORE, 2000).

The single-wall pipeline system does not have many of the
same construction, operations, and maintenance concerns as
the other systems, because it is the most widely used type of
pipeline and the inspection and monitoring tools were
developed to work on these types of systems. However, by
its very design, it does not provide any secondary
containment capabilities and, therefore, has a higher risk of
a containment failure than the steel pipe-in-pipe system.

For the offshore pipeline, BPXA proposes a single-wall
steel pipeline system that would be constructed with a
12.75-inch outside diameter pipe with a 0.688-inch wall
thickness. The system would be protected from corrosion
by a dual-layer fusion-bonded epoxy coating and sacrificial
anodes. The system would be buried with a minimum
burial depth of 7 feet.

Alternative | would have effects to the following resources:

Lower Trophic-Level Organisms; Alternative | would
disturb lower trophic-level organismsin three primary ways:
(1) island construction would bury about 23 acres of typical
benthic organisms; (2) pipeline trenching would disturb
additional benthos, burying up to 14 acres with very low
(1%) coverage of kelp, boulders, and suitable substrate; and
(3) sediment plumes would reduce Boulder Patch kelp
production by up to 6% during 1 year. The buried 14 acres
would equal less than 0.1% of the Boulder Patch kelp
habitat. The density of the kelp, boulders, and suitable
substrate in the pipeline corridor is very low, averaging
about 1% coverage, and the lost kelp biomass and
production probably would be less than .01% of the Boulder
Patch totals, but the effect (kelp substrate burial) would last
forever.

Some of the suspended sediment from pipeline trenching
and island construction would drift over other parts of the
Boulder Patch, reducing light penetration and kelp
production during 1 year. Thisreduction is estimated to be
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less than 6%, about one-third of which would be due to the

proximity between the Boulder Patch to the Zone 1 disposal
areafor excess sediments. However, in relation to the large
range of natural variability, all of these suspended sediment
effects would be barely detectable.

A portion of the concrete slope would be atemporary home
for colonies of species similar to those of the Boulder Patch
area. Upon abandonment, the concrete mats would
probably be removed or would become buried naturally,
eliminating the additional kelp habitat.

Essential Fish Habitat: Asaresult of disturbances caused
by Liberty Island construction and operation, fish and
zooplankton might experience short-term, localized, but
unmeasurabl e effects.

Economy: The Liberty Project would generate
approximately $100 million in wages and 870 full-time
equivalent construction jobs for 1 year in Alaska during 14-
18 months of construction; 1,248 indirect full-time
equivalent jobs during the 14-18 months of construction;
and $480 million capital expenditure.

Water Quality: The greatest effect on water quality from
gravel idland and pipeline construction would be additional
turbidity caused by increases in suspended particlesin the
water column. Increasesin turbidity generally are expected
to be considerably less than the 7,500 parts per million
suspended solids used in the analysis as an acute (toxic)
criterion for water quality; exceptions may occur within the
immediate vicinity of the construction activity. Turbidity
increases from construction activities generaly are
temporary and expected to occur during the winter and end
within afew days after construction stops. Material
excavated from the pipeline trench but not used for backfill
most likely would be |eft in an area where active erosion of
sediment particles could occur during breakup and open
water. This material would be similar in composition to
seafloor sedimentsin the trenching and disposal areas, and
its contribution to the future turbidity from waves and
currents is expected to be about the same as the sediments
existing at the seafloor surface prior to pipeline
construction. Construction activities are not expected to
introduce or add any chemical pollutants.

(b) Alternative IV.A — Use Pipe-in-Pipe System

The primary benefit provided by this pipeline design is that
it reduces the probability of a containment failure.

The C-CORE (2000) study indicated that pipe-in-pipe

systems have several advantages over asingle-wall pipeline.

The primary benefit is the ability to contain leaks from the
carrier pipeinthe annulus. It is possible that some oil may
spill during pipeline repair operations, but spill volumes
would be small and spill-response equipment would be
onsite; therefore, the effects this would have on the
environment would be minor. Containing aleak in the
annulus of the pipeline could provide some flexibility in
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scheduling the pipeline repair to minimize the impacts on
the species that inhabit the area. For example, if aleak
occurred during spring breakup, it might be possible to wait
and repair the leak the following winter rather than in the
summer when waterfowl and bowhead whales are in the
area. Another benefit of pipe-in-pipeisthat the annulus
surrounding the carrier pipeline may provide an advantage
for leak detection.

The conceptual pipe-in-pipe system would be constructed
with a steel inner pipe with an outside diameter of 12.75
inches and awall thickness of 0.500-inch. The inner pipe
would be placed in a steel outer pipe with an outside
diameter of 16.00 inches and a wall thickness of 0.844 inch.
Theinner pipe would be supported in the outer pipe with
annular spacers, or centralizers. The outer pipe would be
protected from external corrosion by a dual-layer fusion-
bonded epoxy and sacrificial anodes. The inner pipe would
be protected from corrosion by a dual-layer fusion-bonded
epoxy. For the EIS analysis, we assume the double-wall
pipeline design, as well as the other pipeline designs, can be
built in a single winter construction season. However, due
to the substantially increased weight of the double-wall
system, as compared to the other designs, INTEC (2000)
calculated that floating seaice along the pipeline route
would have to be 2 feet thicker for the pipe-in-pipe design
than the other alternatives to ensure safe working
conditions. This additional ice thickness would take
approximately 10 additional daysto achieve. Because this
aternative requires additional time to prepare a safe
worksite when compared to the others, it is more sensitive
to weather delays and, therefore, would have a higher
potential for requiring a second winter construction season.
The added complexity of the construction process also
increases the potential for construction-related problems and
further would increase the potential for a second winter
construction season. The system would be buried with a
minimum burial depth of 5 feet.

Using a pipe-in-pipe design adds some complexity to
construction, operations, maintenance, and monitoring
plans. The added complexity isaresult of the following
concerns. The steel outer pipe can be cathodically protected
in the same fashion as asingle-wall pipeline and the status
of the cathodic protection monitored at the island and shore
crossing, but it cannot be smart pigged; therefore, its overall
corrosion-monitoring capabilities are somewhat reduced
when compared to a single-wall pipeline. The design does
not incorporate a cathodic protection system for the inner
pipe and instead relies on protective coatings to prevent
corrosion of the inner pipe. The Stress (2000) report
suggests that it may be feasible to install a cathodic
protection system to the inner pipe that should work in the
event that the annulus becomes contaminated with water.
There are approximately twice as many welds, some of
which cannot be tested by both nondestructive testing
methods that would be used on the other welds. While
either test alone should be sufficient to determineif aweld
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is acceptable, each test method works differently and is
better at detecting certain types of weld imperfections.

The feature of Alternative IV.A that affects the resources
differently than Alternative | isthe pipeline buria depth.
The pipe-in-pipe pipeline system is heavier than the single
steel wall pipeline system in Alternative | and, thus, needs
less of the overburden fill material to prevent upheaval
buckling from thermal expansion when oil flows through
the pipeline. The minimum burial depth for the pipe-in-pipe
and single steel wall systemsare 5 and 7 feet, respectively;
the average minimum trench depths are 9 and 10.5 feet,
respectively. The volume of material excavated and later
used as backfill for the pipe-in-pipe and single steel wall
trenches is 557,300 and 724,000 cubic yards, respectively.

The effects of disturbances from pipeline construction
would decrease because of the shallower excavation depth
and smaller seafloor surface area affected. Disturbances
from suspended sediments would decrease because of the
smaller volume, about 23% less, of sediment excavated and
used as backfill.

This alternative, compared to Alternative |, would change
the impacts to the following resources in the ways
described:

Lower Trophic-Level Organisms. Shallower burial along
the Alternative | pipeline route would permanently eliminate
15 fewer acres of very diffuse kelp, boulder, and suitable
substrate than would the Alternative | burial depth. The
amount of turbidity generated by shallower burial would be
only two-thirds of that for Alternative I, probably causing
less reduction in annual kelp production during the
construction phase.

Essential Fish Habitat: Water quality is expected to be
improved, because the total amount of suspended-particulate
matter would be less than under Alternative | (Liberty
Development and Production Plan).

Economy: Alternative IV.A would generate more jobs,
greater wages, and greater capital expenditure than
Alternative |. This aternative would result in an increase of
$4 million in wages for 7 months; 45 direct jobsin pipeline
construction in Alaska for 7 months; 68 indirect jobsin
Alaskafor 7 months; and $20 million in capital
expenditures. Theincreased cost of this aternative is based
primarily on additional labor, welding, and material costs.

Water Quality: The duration of turbidity from pipe-in-pipe
pipeline construction is expected to be 11 days shorter than
the Liberty pipeline (49 days). The overall effects of
turbidity are expected to be about 23% less for the pipe-in-
pipe pipeline construction compared to the Liberty pipeline
construction.
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(c) Alternative IV.B — Use Pipe-in-HDPE System

The primary benefits provided by this pipeline design are
that it provides secondary containment against small leaks,
and the outer pipe cannot corrode.

This alternative uses a steel carrier pipe, which isidentical
to Alternative |. That carrier pipeisplaced inside a high-
density polyethylene sleeve with a diameter of 16.25 inches
and awall thickness of 0.75 inches.

Using a pipe-in-HDPE design adds some complexity to the
construction, operations, maintenance, and monitoring of
the system. The complexity arises from concernsin the
following areas. The HDPE system is more susceptible to
damage during installation than the other alternatives due to
weaker material properties of the HDPE as compared to
steel. The design does not incorporate a cathodic protection
system for the inner pipe and instead relies on protective
coatings to prevent corrosion of the inner pipe. The Stress
(2000) report suggests that it may be feasible to ingtall a
cathodic protection system to the inner pipe that should
work in the event the annulus becomes contaminated with
water. The condition of the HDPE outer pipe cannot be
monitored as effectively as asingle-wall pipeline. Because
corrosion is not a concern for the outer HDPE pipe, the lack
of outer pipe monitoring capabilities for the pipe-in-HDPE
design are not as relevant a concern as they are with the
steel pipe-in-pipe design. However, the outer pipe of the
pipe-in-HDPE design is weaker than the outer pipe of the
steel pipe-in-pipe design; therefore, the reduced outer pipe
defect monitoring capabilities are more of a concern as they
relate to physical damage to the outer pipe. Asdesigned,
the HDPE casing would not be able to contain the operating
pressure of the pipeline. It would be possible to design an
HDPE pipe to contain the full operating pressure of the
pipeline, but the diameter and wall thickness of the pipe
would be so large that pipeline buoyancy would become a
major concern during design and installation. The ability to
verify the joining of the HDPE and the ability to repair
HDPE to original integrity is unknown.

The minimum burial depth for the pipe-in-HDPE is 6 feet;
the average minimum trench depth is 10 feet. The volume
of material excavated and later used as backfill for the pipe-
in-HDPE is 673,920 cubic yards.

The effects of disturbance from pipeline construction would
decrease because of the shallower excavation depth and the
smaller seafloor surface area affected. Disturbance from
suspended sediments would decrease because of the smaller
volume, about 7% less, of sediment excavated and used as
backfill.

This alternative, compared to Alternative I, would change
the impacts to the following resources in the ways
described:

Lower Trophic-Level Organisms: The pipe-in-HDPE
would require less burial depth, causing fewer effects than
Alternative | in two important ways: (1) shallower burial in
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the Alternative | pipeline route would permanently eliminate
2 fewer acres of very diffuse kelp, boulder, and suitable
substrate than the Alternative | burial depth; and (2) the
amount of turbidity generated by shallower burial would be
only two-thirds of that for Alternative I, probably causing
less reduction in annual kelp production during the
construction phase.

Essential Fish Habitat: Water quality is expected to be
improved dlightly, because the total amount of suspended-
particulate matter would be slightly less than under
Alternativel.

Economy: Alternative IV.B would generate more jobs,
greater wages, and greater capital expenditures than
Alternative |. This aternative would result in an increase of
$2.1 million in wages for 7 months; 19 direct jobsin
pipeline construction in Alaska for 7 months; 29 indirect
jobsin Alaskafor 7 months; and $12.9 million in capital
expenditures. Theincreased cost of this aternative is based
primarily on additional installation costs, and they reflect
the new costs developed by INTEC for single season
congtruction of the pipeline. Note that al pipeline designs
have a standard 10% contingency (see INTEC, 2000).

Water Quality: The duration of turbidity from pipe-in-pipe
pipeline construction is expected to be 4 days shorter than
the Liberty pipeline (49 days). The overall effects of
turbidity are expected to be about 7% lower for the pipe-in-
HDPE pipeline as compared to the Liberty pipeline
construction.

(d) Alternative IV.C — Use Flexible Pipe System

The primary benefit of the flexible pipeline systemisthat it
requires the least amount of trenching and, therefore,
introduces the least amount of sediments into the water
column. Also, becauseit is shipped on large spools, its
installation processis very smple and can be completed
more quickly then any of the other pipeline designs. The
probability of a containment failureis, at best, no better than
for asingle-wall pipeline, and the system has the highest
probability of afunctional failure. Because the systemis
manufactured in long, continuous sections, it may be
necessary to replace entire sections of the pipe,
approximately 2,800 feet in length, depending on the
location and nature of the damage. The flexible pipe system
is constructed of multiple layers of metallic and nonmetallic
materials—a design that makes pipeline monitoring more
complex than the other systems.

For purposes of analysisin the EIS, we do not consider the
annulus of the flexible pipe to have any containment
capabilities, even though the flexible pipe has many
different layersin its design.

This pipe system would be constructed with an internal
diameter of 12 inches of flexible pipe with awall thickness
of 1.47 inches. The flexible pipeis anonbonded pipe made
of thermoplastic layers and steel strips. The plastic layers
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provide very limited containment, and they transfer the
pressure loads to the steel strips. The pipe has eight layers:
an inner interlocked steel carcass; a pressure thermoplastic
sheath; two layers of armor wires; fabric tape; and a
polyethylene external sheath. The minimum burial depth
for the flexible pipe system is 5 feet; the average minimum
trench depth is 8.5 feet. The volume of material excavated
and later used as backfill is 498,960 cubic yards.

The effects of disturbances from pipeline construction
would decrease because of the shallower excavation depth
and less of the seafloor surface areais affected.
Disturbances from suspended sediments would decrease
because of the smaller volume, about 31% less, of sediment
excavated and used as backfill as compared to the single
wall pipeline.

This aternative, compared to Alternative |, would change
the impacts to the following resources in the ways
described:

Lower Trophic-Level Organisms: Shallower buria inthe
Alternative | pipeline route would permanently eliminate 2
fewer acres of very diffuse kelp, boulder, and suitable
substrate than the Alternative | burial depth. The amount of
turbidity generated by shallower burial would be only two-
thirds of that for Alternative |, probably causing less
reduction in annual kelp production during the construction
phase.

Essential Fish Habitat: Water quality is expected to be
improved, because the total amount of suspended-particulate
matter would be less than under Alternative .

Economy: Alternative IV.C would generate more jobs,
greater wages, and greater capital expenditures than
Alternative |. This alternative would result in increases of
$0.9 million in wages for 7 months; 8 direct jobs in pipeline
construction in Alaska for 7 months; 12 indirect jobsin
Alaskafor 7 months; and $5.1 million in capital
expenditures. Theincreased cost of this alternative is based
primarily on increased material cost.

Water Quality: The duration of turbidity from flexible pipe
pipeline construction is expected to be 15 days shorter as
compared to the Liberty pipeline (49 days). The overall
effects of turbidity are expected to be about 31% lower for
the flexible pipeline construction compared to Liberty
pipeline construction.

(3) Effects of Alternative Upper Island Slope-
Protection Systems

This component set of aternatives evaluates the effects for

two options that provide upper slope protection to the gravel

island.

e Alternativel - Use Gravel Bags, would use gravel bags
similar to those used at the Endicott Island.

e Alternative V - Use Steel Sheetpile, would use steel
sheetpile similar to the system installed at the Northstar
Project.
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The impacts to the following resources would be the same
for both, because they are not impacted differently by the
unique aspects of this aternative:

Bowhead Whales

Eiders

Seals and Polar Bears

Marine and Coastal Birds

Terrestrial Mammals

Lower Trophic-Level Organisms

Fishes and Essential Fish Habitat

V egetation-Wetland Habitat

Subsistence-Harvest Patterns

Archaeological Resources

Economy

Water Quality

Air Quality

(a) Alternative | - Use Gravel Bags (Liberty Development
and Production Plan)

Gravel bags would be used in the upper portion of theisland
slope starting at 7-8 feet above sealevel and continuing to
the top of the berm, which is 23 feet above sealevel and 8
feet above the working surface of theisland. The bags
would be placed in an overlapping pattern. A gravel bench
covered with concrete mats extending more than 40 feet
from the base of the gravel bags to the sea surface would
dampen wave energy approaching the island and induce
natural formation of ice rubble. The gravel bags would be
used only in the upper portion of the island to keep them
from contact with direct forces fromice or wave action
which would lessen potential damage and dislocation, and
protect the surface of the island from the unlikely event of
further ice rideup.

BPXA'’s proposed use of gravel bags for this project is quite
different from previous exploration island construction. The
bags proposed for usein Liberty Isand construction are
made from a polyester material that does not float. BPXA
would monitor ice events at or near the island and repair or
replace any torn or ripped bags as part of their ongoing
maintenance program. With proposed BPXA maintenance,
itishighly unlikely that a gravel bag would be ripped or
torn during an ice event and not repaired before awave
event could wash the bag into the ocean. Inthe unlikely
event abag or part of a bag iswashed into the marine
environment, the bag would not float but sink to the bottom.
BPXA would remove al of the gravel bags used in the
upper slope-protection system at project abandonment.

Alternative | would have effects to the sociocultural systems
described below.

Sociocultural Systems: Using gravel bags would contribute
to ongoing concerns of local subsistence hunters about
gravel bags from past gravel exploration islands
contaminating the environment and creating navigation
hazards for whaling boats. Thisincreased stress of local
Inupiat could be considered a dlight increase in effects to
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sociocultural systems and could be construed as not taking
into account local knowledge and concern for the local
offshore environment and its resources.

(b) Alternative V - Use Steel Sheetpile

This alternative was devel oped to eliminate the potential of
gravel bags entering the environment and becoming a
hazard to local navigation, especially to bowhead whaling
vessels.

Under this alternative, steel sheetpile would protect the
upper part of Liberty Island; no gravel-filled bags would be
ontheisland. The sheetpile would be similar to that used
for Seal Island in the Northstar Development Project. This
aternative would eliminate the need for gravel bags as
upper slope protection, which would eliminate the
possibility of damaged bags entering the environment as a
result of astorm or ice event. The sheetpile would be
designed to carry the surface loads. It would protect the
island above the concrete blocks used for lower slope
protection and would weather to a natural rust color. The
steel sheetpile would be removed when theidand is
abandoned.

The specific components of using steel sheetpile for upper
island slope protection, as described, would change the
impacts only to sociocultural systems as described in the
following:

Sociocultural Systems: Using steel sheetpileinisland
construction would relieve ongoing concerns of local

subsi stence hunters about gravel bags from past gravel
exploration island devel opments contaminating the
environment and creating navigation hazards for whaling
boats. Using stedl sheetpile would serve to reduce overall
stressin the local Inupiat population, particularly Nuigsti,
over the development of Liberty Island in the Beaufort Sea
offshore environment. Thisreduction in stress of local
Inupiat could be considered a slight reduction in effects to
sociocultural systems and also could be construed as taking
into account local knowledge and concern for the offshore
environment and its resources.

(4) Effects of Alternative Gravel Mine Sites

This set of component alternatives evaluates two different

gravel mine sites.

e Alternative | - Use the Kadleroshilik River Mine Site
(Liberty Development and Production Plan), evaluates
the effects of creating a new mine site at the
Kadleroshilik River.

e Alternative VI - Use Duck Island Mine Site evaluates
the existing Duck Island Mine Site (see Map 1 of the
ElS), which was used as a gravel source for the
Endicott Project and other projects. Key components of
these alternatives are summarized in Table 11.A-1 of the
EIS.
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The differencesin mine site locations for Alternatives | and
V1 do not provide measurable differences to the following
resources:

Bowhead Whales

Subsistence-Harvest Patterns

Sociocultural Systems

Archaeological Resources

(a) Alternative | — Use Kadleroshilik River Mine (Liberty
Development and Production Plan)

The Kadleroshilik River mine siteis approximately 1.4
miles south of Foggy Island Bay, with aground surface
elevation of 6-10 feet above mean sea level (BPXA, 2000a).
Themine siteisin aregion of riverine barrens and alluvial
floodplain. BPXA has estimated that the proposed siteis
about 40% dry dwarf shrub/lichen tundra, 10% dry
barren/dwarf shrub and forb grass complex, and 50% river
gravel. The development of this mine site would destroy
about 24 acres of wetland habitat.

The development mine site is approximately 31 acres, with
the primary excavation area developed in two cells. The
first cell would be approximately 19 acres and developed in
Year 2; it would support construction of the gravel island.
The second cell is approximately 12 acres and would
support pipeline construction activitiesin Year 3 (Noel and
McKendrick, 2000).

Mining would not extend into the active river channel; a
dike approximately 50 feet wide would be left in place
between the mine site and the river channel while mining
operations are under way. Gravel would be excavated by
blasting, ripping, and removing material in two 20-foot lifts
to atotal depth of 40 plus feet below the ground surface.
Some portion of the lower 20-foot lift may be left in place,
if all gravel available from the site is not needed to meet
island requirements.

After usable gravel has been removed from the mine,
material unsuitable for construction (for example, unusable
material stockpiled during mining) would be placed back
into the mine excavation. This backfilled material would be
used to create a shelf (at approximately mean water level)
along one side of the mine to improve future habitat
potential. The backfilled area would provide substrate and
nutrients to support revegetation and improve future habitat
potential of the constructed shelf along the mine wall.

Alternative I, would have effects to the following resources:

Spectacled Eiders: Obtaining gravel from the proposed
Kadleroshilik River quarry site would avoid disturbing any
habitat at the Duck Idand gravel mine site on the
Sagavanirktok River Deltathat might be used by spectacled
eiders. The potential for eider use of the Kadleroshilik
quarry sitelikely is considerably greater than for the Duck
Island quarry site because of its undisturbed character and
vegetative cover. However, lessthan 1% of the gravel
island site in the Kadleroshilik River would be characterized

ExSum-33

as good spectacled eider nesting habitat. The nesting
density and average density of eiders at tundra sites in the
general vicinity of the two sites were similar (0.3-0.5
nests/square kilometer and 0.4 birds/square kilometer,
respectively) in 1994. The numbers of nesting eiders
displaced from the Kadleroshilik area (Alternativel) is
likely to be very low but greater than from the Duck Island
site (Alternative V1) as aresult of habitat disturbance.
Significant adverse population effects are not expected to
occur as aresult of disturbance.

Seals and Polar Bears: Using the Kadleroshilik River mine
site rather than the Duck Idand gravel mine site may
increase potential noise and disturbance of denning polar
bears in the Kadleroshilik River area during winter.
However, the number of bears potentially displaced would
be low and would not affect polar bear populations.

Marine and Coastal Birds: Obtaining gravel from the
proposed Kadleroshilik River quarry site instead of the
Duck Island gravel mine site would avoid disturbing any
habitat at the Duck Island site that might be used by any of
several species that may nest, forage, or rest in the area the
following summer. The potential for bird use of the
Kadleroshilik quarry site likely is substantially greater than
for the Duck Idand quarry site because of its undisturbed
character and vegetative cover. However, we would expect
relatively lower densities of fewer nesting species than
nearby tundra areas due to the lower proportion of habitat
types generally preferred by specieslikely to nest there.
Total nest density and total average density of individuals
for 14 bird species in the general vicinity of the two sites
were similar (43.3-46.3 nests/square kilometer and 111.2-
136.2 birds/square kilometer) in 1994. The numbers of
nesting birds displaced from the Kadleroshilik area
(Alternativel) islikely to be low but considerably greater
than from the Duck Island site as a result of habitat
disturbance.

Terrestrial Mammals: Using the Kadleroshilik River mine
could increase potential noise and disturbance to muskoxen
from ice-road traffic and mining activitiesin the
Kadleroshilik River areaduring winter. The highest levels
would be during construction, but some activities would be
expected during the 15-year life of the project. The
disturbances would have short-term effects on individual
animals and would not affect the population.

Lower Trophic-Level Organisms. Alternative | would
disturb lower trophic-level organismsin three primary ways:
(1) island construction would bury about 23 acres of typical
benthic organisms; (2) pipeline trenching would disturb
additional benthos, burying up to 14 acres with very low
(1%) coverage of kelp, boulders, and suitable substrate; and
(3) sediment plumes would reduce Boulder Patch kelp
production by up to 6% during 1 year. The buried 14 acres
would equal less than 0.1% of the Boulder Patch kelp
habitat. The density of the kelp, boulders, and suitable
substrate in the pipeline corridor is very low, averaging
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about 1% coverage, and the lost kelp biomass and
production probably would be less than .01% of the Boulder
Patch totals, but the effect (kelp substrate burial) would last
forever.

Some of the suspended sediment from pipeline trenching
and island construction would drift over other parts of the
Boulder Patch, reducing light penetration and kelp
production during 1 year. Thisreductionis estimated to be
less than 6%, about one-third of which would be due to the
proximity between the Boulder Patch to the Zone 1 disposal
areafor excess sediments. However, in relation to the large
range of natural variability, all of these suspended sediment
effects would be barely detectable.

From 6-feet deep to the seafl oor, the island’ s concrete slope
temporarily would benefit kelp and other organisms that
need a hard substrate for settlement. This portion of the
concrete slope would be a temporary home for colonies of
species similar to those of the Boulder Patch area. Upon
abandonment, the concrete mats probably would be
removed or would become buried naturally, eliminating the
additional kelp habitat.

Fishes: To our knowledge, the Kadleroshilik River does
not support overwintering fish. However, if it did, the
effects from mining at the Kadleroshilik mine site during the
winter on most overwintering fish would be expected to be
short term and sublethal, with no measurable effect on
overwintering fish populations. After the mine site becomes
accessible to fishes, it may benefit them by providing the
first viable overwintering habitat in this region of the
Kadleroshilik River. This assumes that the mine site depth
isadequate (i.e., 20 feet or more), and that oxygen levels
remain sufficient during winter to support the number of
fishes under the ice. While the Kadleroshilik River mine
site possibly could create overwintering habitat, the Duck
Island mine site would eliminate any possibility of
disturbing fish.

Essential Fish Habitat: The Kadleroshilik River mine site
would create potential overwintering habitat on the
Kadleroshilik River for fish that potentially would serve as
prey for salmon.

Vegetation-Wetland Habitats: Gravel miningislikely to
have aminimal effect on overall vegetation-wetland habitats
in the project area. The development of this mine site
would destroy about 24 acres of wetland habitat. The gravel
mining operations on State land would be required to have
Section 404/10 permit and approval by the Corps of
Engineers, as stated in BPXA’s Development Project
Development and Production Plan (BPXA, 2000a). The
permit and approval process is expected to minimize
adverse effects on wetlands. We assume that all associated
work would occur in winter, resulting in little or no dust on
adjacent vegetation. Any moisture-regime changes asa
result of snow drifting would be confined to fewer than 20
acres at the mine site. Conducting mining operations during
winter would lessen impacts on vegetation and wetland
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habitats. Winter operations and the use of ice roads for
transporting the gravel would avoid the need to build gravel
roads that would increase effects on tundra vegetation along
any onshore transportation routes. Rehabilitation of the
mine site would include flooding of the mine pit by
connecting it with ariver channel. The pit also would be
used as a source of water for the construction of ice roads
during winter.

Economy: Alternative | would generate approximately
$100 million in wages and 870 full-time equivalent
construction jobs for 1 year in Alaska during 14-18 months
of construction; 1,248 indirect full-time equivalent jobs
during the 14-18 months of construction; and $480 million
capital expenditure.

Water Quality: The general effects of disturbances are
analyzed in Section I11.C.3.1(2)(a) in the EIS. The greatest
effect on water quality from gravel island and pipeline
construction would be additional turbidity caused by
increases in suspended particles in the water column.
Increases in turbidity generally are expected to be
considerably less than the 7,500 parts per million suspended
solids used in the analysis as an acute (toxic) criterion for
water quality (Sec. I11.C.3.1 (2) in this EIS); exceptions may
occur within the immediate vicinity of the construction
activity. Turbidity increases from construction activities
generaly are temporary and expected to occur during the
winter and end within a few days after construction stops.
Material excavated from the pipeline trench but not used for
backfill most likely would be left in an area where active
erosion of sediment particles could occur during breakup
and open water. This material would be similar in
composition to seafloor sedimentsin the trenching and
disposal areas, and its contribution to the future turbidity
from waves and currents is expected to be about the same as
the sediments existing at the seafloor surface before pipeline
construction. Construction activities are not expected to
introduce or add any chemical pollutants.

Air Quality: The proposed Liberty Project would affect air
quality in several ways, but the overall effects would be
very low. The genera effects of alarge spill and the effects
of oil-spill-cleanup activities are analyzed in Section
111.C.2.m(2) of the EIS. Anoil spill could cause an increase
in hydrocarbon air pollutants, as discussed in Section
I11.C.2.m and summarized in Section 111.A.1.a(13) of the
ElS. Theoveral effectson air quality would be minimal.

The most noticeable effects on air quality are caused by
emissions from equipment. Thisis discussed in detail in
Section I11.D.1.m of the EIS. That section concludes that
the Liberty Proposal would cause a small, local increasein
the concentrations of criteria pollutants. Concentrations
would be within the Prevention of Significant Deterioration
Class || limits and National Ambient Air Quality Standards.
Therefore, the effects would be low.
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(b) Alternative VI - Use the Duck Island Gravel Mine

This alternative was devel oped to provide less onshore noise
disturbance and habitat alteration from gravel mining.

Under Alternative V1, the existing Duck Island gravel mine
would be mined to provide gravel for the project. To get the
required gravel for the project from the Duck Island mine
site, BPXA would need to deepen a portion of the gravel pit
by 20-40 feet (6-12 meters). This site does not require any
overburden to be removed, and it would reduce the snow
and ice removal cost by about half. Eventually, BPXA
would need to rehabilitate the site, but the Liberty Project
would share a portion of the total costs.

Under this alternative, BPXA also would need to remove
water from the mine before extracting the gravel. At the
current permitted rate, it would take more than 400 daysto
remove the estimated 600 million gallons of water from the
mine site. Thiswater could go to adjacent tundra or creeks
under the current general National Pollutant Discharge
Elimination System permit. However, BPXA'’s preferred
construction method would be to obtain a modified permit
to increase appreciably the discharge rate (5-6 million
gallons per day) to avoid adelay in the construction
schedule.

The Duck Idand mine site is about 17.4 miles (28
kilometers, or about 2.7 times) farther from the Liberty
Island construction sites than the proposed Kadleroshilik
mine. For purposes of analysis, the EIS assumes the use of
two different sizes of haul vehicles and the use of a
temporary dumping site. The larger of the vehicles (B70's)
would haul the gravel from the mine site to atemporary site
near the base of the Endicott Causeway. The gravel would
be reloaded at the temporary site into smaller trucks
(Maxhauls), which would haul the gravel to theisland
location. Thisissimilar to the process used in the
congtruction the Northstar gravel idand. Aniceroad 7.9-
miles (12.7 kilometers) long from the base of Endicott to the
gravel island would need to be constructed and maintained.
From there, the distance to any of the three island locations
(Liberty, Southern, and Tern) is approximately the same.

This alternative could delay the planned rehabilitation of the
Duck Island mine site by a year or more.

The effects of disturbances from noise would decrease at a
different mine site, and increase from different and longer
haul routes. The effects of disturbances from habitat
alternation would decrease at the mine site and increase
along the haul route.

The specific components of the Alternative VI - Use Duck
Idand Mine Site as described above would change the
impacts to the following resources in the ways described:

Spectacled Eiders: Obtaining gravel from the Duck Island
gravel mine site on the Sagavanirktok River Deltainstead of
the proposed Kadleroshilik River quarry site would avoid
disturbing any potential nesting habitat at the latter site; and,
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thus, any spectacled eiders that nest in that area would not
be displaced from disturbed habitat the following summer.
Because the potential for eider use of the Duck Island
quarry siteislikely much lower than the Kadleroshilik site,
this may be viewed as a modest benefit. The nesting density
and average density of eiders on tundra habitatsin the
general vicinity of the two sites were similar (0.3-0.5
nests/square kilometer and 0.4 birds/square kilometer) in
1994. The numbers of nesting eiders displaced from the
Kadleroshilik area (Alternative I) islikely to be very low
but greater than from the Duck Island site (Alternative V1)
asaresult of habitat disturbance. Significant adverse
population effects are not expected to occur as a result of
disturbance.

Seals and Polar Bears: Using the Duck Island Gravel Mine
rather than the Kadleroshilik River mine site would avoid
potential noise and disturbance of denning polar bearsin the
Kadleroshilik River areaduring winter. Using this gravel
mine site probably would involve an increase in ice-road
traffic to and from the Sagavanirktok River to Liberty
Island, which could present a potential increasein
disturbance of polar bears and sealsin thisarea. The
potential effect on polar bears from mining and other
development activities could be reduced along the coast of
the Kadleroshilik River.

Marine and Coastal Birds: Obtaining gravel from the Duck
Island gravel mine site on the Sagavanirktok River Delta
instead of the proposed Kadleroshilik River quarry site
would avoid disturbing any potential nesting habitat at the
|atter site, and, thus, any of several speciesthat may nest in
that area would not be displaced from disturbed habitat the
following summer. Because the potential for bird use of the
Duck Island quarry siteis likely much lower than the
Kadleroshilik site, this may be viewed as a modest benefit.
Total nest density and total average density of individuals
for 14 bird species on tundra habitats in the general vicinity
of the two sites were similar (43.3-46.3 nests/square
kilometer and 111.2-136.2 birds/square kilometer) in 1994.
The numbers of nesting birds displaced from the
Kadleroshilik area (Alternativel) islikely to be low but
considerably greater than from the Duck Island siteasa
result of habitat disturbance.

Terrestrial Mammals: Using the Duck Island Gravel Mine
site rather than the Kadleroshilik River mine site would
avoid potential noise and disturbance to muskoxen from ice-
road traffic and mining activities in the Kadleroshilik River
areaduring winter. Using the Duck Island gravel mine site
would involve a general increase in ice-road traffic to and
from this mine site to Liberty Island, which could disturb
some overwintering caribou in the area.

Lower Trophic-Level Organisms. For this alternative, the
effects of idland construction and pipeline trenching would
be the same as analyzed for Alternative |, except that gravel
probably would be hauled over the Endicott access road and
across an ice road to the Liberty island site. A direct ice
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road would pass over 5 miles of Boulder Patch kelp habitat
and could reduce the light transmission and growth of kelp
during the spring.

Fishes: Whilethe Duck Island mine site would eliminate
any possibility of disturbing fish, it also would eliminate the
possibility of creating overwintering habitat on the
Kadleroshilik River, as discussed for Alternative .

Essential Fish Habitat: The potential net effect of this
alternative on essential fish habitat is expected to be similar
to Alternative |. However, using the Duck Island mine site
as asource for gravel would eliminate any possibility of
disturbance of fish or algae from increased turbidity and
sedimentation downstream of the mine site. It also would
eliminate the potential countervailing effect of creating
overwintering habitat on the Kadleroshilik River for fish
that potentially would serve as prey for salmon.

Vegetation-Wetland Habitats: Using Duck Island-
Sagavanirktok River gravel minesrather than the
Kadleroshilik River mine site would avoid disturbance of
the sparsely vegetated gravel bar on the Kadleroshilik River.
Consequently, the disturbance effect on vegetation and
wetlands from mining activities would be avoided.
Disturbance of vegetation and wetlands from the Liberty
Project would still occur at the pipeline landfall site and
along the onshore pipeline route. Effects would be local and
have very little overall effect on the vegetation and wetlands
habitats.

Economy: Alternative VI would generate more jobs,

greater wages, and greater costs than Alternativel. This
alternative would result in an increase of approximately $4.4
million in wages for 14 months, 20 direct jobsin Alaskafor
14 months, 30 indirect jobsin Alaskafor 14 months,
approximately $15 million in costs for gravel island
congtruction, and additional costs associated for gravel
mining and hauling for pipeline construction. The increased
costs are based on three factors: (1) dewatering the Duck
Island site would cost about $2.4 million; (2) the distance
from the Duck Island mine to the island is about 17.3 miles
or about 2.7 times farther from the Kadleroshilik mine,
causing increased costs of hauling; and (3) the Duck Island
haul route would include preparation of alonger floating-ice
segment than the route to theisland in Alternative 1.

Water Quality: Increasing the mine dewatering rate from
1.5-5 million gallons per day most likely would have little if
any measurable effect on the quality of the receiving waters.

Air Quality: The genera effects from using this alternative
gravel mine site on air quality are expected to be the same
asthose analyzed for Alternative | in Section IV.C.4.a(10)
of the EIS.

If the Duck Island gravel mineis used as a source of gravel
for Liberty Idland, the gravel would need to be hauled about
17.4 miles (28 kilometers), or about 2.7 times farther to the
Liberty Island construction site than from the proposed
Kadleroshilik mine. The potential effects of increasing this
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gravel-hauling distance are analyzed in Section
IV.C.4.(b)(10) of the EIS.

The effect on air quality at the Liberty Island site from using
gravel from the Duck Island mine site should be the same as
for Alternative |, using gravel from the Kadleroshilik River
mine site.

The differencesin air-quality effects from hauling the gravel
from the Duck Iland mine site (a greater distance than from
BPXA's proposed Kadleroshilik mine site) would be a
dlight increase in the fugitive dust from trucks traveling the
greater distance and in the air emissions from truck engines
operating for alonger period of time. These air emissions
would remain at negligible levels and should have no
substantial effect on regiona air quality.

(5) Effects of Alternative Pipeline Burial Depths

For purposes of analysis for the EIS, burial depth is defined
as the distance between the top of the installed pipeline and
the original seafloor, and trench depth is defined as the
depth of the trench in relation to the original seafloor.

Burial depth always would be less than trench depth. In
various locationsin the EIS, and in some of the pipeline
studies, the term “depth of cover” isused. Thisterm hasthe
same meaning as burial depth.

This set of component alternatives evaluates two different
pipeline burial depths. Alternative | - Use a 7-Foot Burial
Depth, evaluates excavating a trench with a trench depth of
8-12 feet (10.5 foot average trench depth) and burying the
pipeline with aminimum burial depth of 7 feet. Alternative
VIl - Use a 15-Foot Pipeline Trench Depth, evaluates
excavating a trench to a maximum 15-foot trench depth,
which would result in a minimum 11-foot burial depth. Key
components of these alternatives are summarized in Table
I1.A-1 of the EIS.

The following resources are not affected differently by the
unique aspects of this alternative:
Bowhead Whales

Eiders

Marine and Coastal Birds
Terrestrial Mammals

V egetation-Wetlands Habitat
Subsistence-Harvest Patterns
Saciocultural Systems
Archaeological Resources
Air Quality

(a) Alternative | - Use a 7-Foot Burial Depth (Liberty
Development and Production Plan)

For this alternative, the pipeline trench would be an average
of 10.5 feet (3.2 meters) deep. The trench depth may vary
between 8 and 12 feet (2.4 and 3.7 meters). Thetrench
would be dug using conventional trenching equipment and
constructed on the ice surface. The minimum burial depth,
assuming a single-wall steel pipe, is 7 feet. Thetrench at
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the seafloor would be 61-132 feet wide (18.5-40 meters) for
this alternative. This alternative would require excavating
and backfilling approximately 724,000 cubic yards of soil
(see Tablell.A-2 of the EIS). Trenching is estimated to take
about 58 days.

Alternative | would have effects to the following resources:

Sealsand Polar Bears: Construction activity would
displace some ringed seals within perhaps 1 kilometer of the
production island and along the pipeline route in Foggy
Island Bay. Thisdisturbance of seals and polar bears would
be local, within about 1 mile along the pipeline route, and
would persist for one season.

Lower Trophic-Level Organisms. Alternative | would
disturb lower trophic-level organismsin three primary ways:
(2) island construction would bury about 23 acres of typical
benthic organisms; (2) pipeline trenching would disturb
additional benthos, burying up to 14 acres with very low
(1%) coverage of kelp, boulders, and suitable substrate; and
(3) sediment plumes would reduce Boulder Patch kelp
production by up to 6% during 1 year. The buried 14 acres
would equal less than 0.1% of the Boulder Patch kelp
habitat. The density of the kelp, boulders, and suitable
substrate in the pipeline corridor is very low, averaging
about 1% coverage, and the lost kelp biomass and
production probably would be less than .01% of the Boulder
Patch totals, but the effect (kelp substrate burial) would last
forever.

Some of the suspended sediment from pipeline trenching
and island construction would drift over other parts of the
Boulder Patch, reducing light penetration and kelp
production during 1 year. Thisreductionis estimated to be
less than 6%, about one-third of which would be due to the
proximity between the Boulder Patch to the Zone 1 disposal
areafor excess sediments. However, in relation to the large
range of natural variability, all of these suspended sediment
effects would be barely detectable.

From 6-feet deep to the seafl oor, the island’ s concrete slope
temporarily would benefit kelp and other organisms that
need a hard substrate for settlement. This portion of the
concrete slope would be a temporary home for colonies of
species similar to those of the Boulder Patch area. Upon
abandonment, the concrete mats probably would be
removed or would become buried naturally, eliminating the
additional kelp habitat.

Fishes: Noise and discharges from dredging, gravel mining,
island construction, island reshaping, and pipeline trenching
associated with Liberty are expected to have no measurable
effect on fish populations. While a few fish could be
harmed or killed, most in the immediate area would avoid
these activities and would be otherwise unaffected. Effects
on most overwintering fish are expected to be short term
and sublethal, with no measurabl e effect on overwintering
fish populations. Placement of the concrete mat would
create additional food resources for fishes and would have a
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beneficial effect on nearshore fish populationsin the
Beaufort Sea.

Essential Fish Habitat: Asaresult of disturbances caused
by Liberty Island construction and operation, fish and
zooplankton might experience short-term, localized but
unmeasurable effects. Thiswould include potential adverse
effects from noise during construction and operations and
from increased turbidity and sedimentation as a result of
dredging, gravel mining, island construction, and pipeline
trenching (see Secs. 111.C.3.e and I11.C.3.f of the EIS).
Marine plants could be subjected to short-term, localized,
negative effects due to mechanical removals of individuals
and from sedimentation resulting from pipeline trenching
and island construction. Pipeline construction is expected to
bury up to 14 acres of kelp and solid substrate, and sediment
plumes are expected to reduce kelp production by 6%
during 1 year. The effect of disturbance on water quality is
discussed in Section 111.C.3.l inthisEIS. Water quality
primarily would be affected by increased turbidity that
would result from gravel island and pipeline construction,
Liberty Island abandonment, and gravel mine reclamation.
Turbidity and salinity of seawater discharged from the
Liberty Island production facility are expected to be dightly
higher than water in surrounding Foggy Island Bay. All of
these disturbances are expected to be fairly localized and
short term.

Economy: Alternative | would generate approximately
$100 million in wages and 870 full-time equivalent
construction jobs for 1 year in Alaska during 14-18 months
of construction; and 1,248 indirect full-time equivalent jobs
during the 14-18 months of construction.

Water Quality: The greatest effect on water quality from
gravel island and pipeline construction would be additional
turbidity caused by increases in suspended particlesin the
water column. Increasesin turbidity generally are expected
to be considerably less than the 7,500 parts per million
suspended solids used in the analysis as an acute (toxic)
criterion for water quality; exceptions may occur within the
immediate vicinity of the construction activity. Turbidity
increases from construction activities generally are
temporary and expected to occur during the winter and end
within afew days after construction stops. Material
excavated from the pipeline trench but not used for backfill
most likely would be left in an area where active erosion of
sediment particles could occur during breakup and open
water. This material would be similar in composition to
seafloor sediments in the trenching and disposal areas, and
its contribution to the future turbidity from waves and
currents is expected to be about the same as the sediments
existing at the seafloor surface before pipeline construction.
Construction activities are not expected to introduce or add
any chemical pollutants.
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(b) Alternative VII — Use a 15-Foot Pipeline Trench Depth

This alternative was devel oped to reduce potentia ice
scouring and ice gouging effects to the pipeline.

For this alternative, the pipeline trench depth would be 15-
feet (4.6 meters) rather than the proposed 10.5 feet (3.2
meters). This alternative assumes the trench would be dug
using the same equipment and constructed on the ice
surface, the same as for the other alternatives. For purposes
of analysis, we assume an 11-foot minimum burial depth,
regardless of the pipeline route or pipeline design. The
trench at the seafloor would be 120-200 feet (36.5-61
meters) wide. Thisgreater width would be needed for the
6.1 miles (9.8 kilometers) of offshore pipeline. Tablell.C-3
of the EIS provides information about the trench excavation
and backfill quantities for this alternative in combination
with the three pipeline routes evaluated in this EIS.

This alternative would require excavating approximately
1,438,560 cubic yards of soil, which almost doubles (98%)
the amount of soil excavated under Alternative |. Thetotal
area disturbed is greater, about 81 acres, compared to 59
acresfor Alternative |. The additional excavation work
would add an additional 30 days of trenching time.
Increasing the number of days needed for trenching also
increases the number of days required for ice maintenance.
This alternative would add to the likelihood of not
completing the installation of the pipeline in a single winter
construction season because of increased excavation and
backfill handling.

The effects of disturbances from suspended sediments
would increase because of the deeper pipeline excavation
depth and increased trenching and backfilling times. Effects
of disturbances from habitat ateration would increase
because of the greater seafloor area disturbed and from
noise increases associated with longer trenching and
backfilling times.

The differences would change some of the impacts to the
following resources in the ways described:

Sealsand Polar Bears: Burying the offshore pipeline
deeper would double the amount of benthic habitat altered
by pipelineinstallation. This alternative would increase the
amount of time that seals and polar bears would be exposed
to noise and disturbance from pipeline dredging and burial
activitiesin Foggy Island Bay. The disturbance of seals and
polar bears would be local within about 1 mile along the
pipeline route and would persist for one season.

Lower Trophic-Level Organisms. Deeper burial in the
Alternative | pipeline route would permanently eliminate an
additional 3 acres of very diffuse kelp, boulder, and suitable
substrate. The amount of turbidity generated by deeper
burial would be about two times greater than Alternativel,
possibly causing additional reduction in annual kelp
production during the construction phase.
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Fishes: Alternative VIl would be expected to have a
dlightly greater effect on fishes from temporary
displacement than Alternative I, due to more trenching and
disturbance.

Essential Fish Habitat: The potential adverse effects of this
aternative on essential fish habitat could be dlightly
increased compared to Alternative I. Therisk of ail spillsto
essential fish habitat would be unchanged. However, deeper
burial in the proposed pipeline route would permanently
eliminate an additional 3 acres of diffuse kelp and solid
substrate. Moreover, the amount of suspended sediments
from deeper burial would be about two times greater than
Alternative |, possibly causing additional reduction in
annual kelp production during the construction phase.

Economy: Alternative VIl would generate more jobs and
greater wages than Alternative |. Assuming labor costs for
construction of the deeper pipeline would increase by as
much as two times over those of Alternativel, this
alternative would result in increases of $10.8 millionin
wages, 100 direct jobsin pipeline construction for 7 months
in Alaska, and 150 indirect jobsin Alaska. Thistwofold
factor is about in proportion to the volume of additional
material to be handled in this alternative as compared to
Alternative |. Higher pipeline construction costs result in
higher pipeline tariffs. Higher pipeline tariffs reduce royalty
revenue to the Federal Government from the project and
likewise reduce Section 8(g) payments to the State.

Water Quality: The duration of turbidity from pipeline
construction and trenching to a depth of 15 feet is expected
to be longer than for the Liberty pipeline trenched to an
average depth of 10.5 feet. The overall effects of turbidity
are expected to be about 98% greater for the 15-foot trench
compared to the 10-foot trench.

b. Comparison of Effects Among
Combination Alternatives

Asindicated in Section E.3 of the Executive Summary, the
Liberty Interagency Team devel oped three combination
aternatives to compare to the BPXA Proposal. A
discussion of their relative features and merits follows.
Table I-1 shows the relationship between the component
aternatives and combination alternatives. Table|V.D-2
compares sel ected features between the combination
aternatives.

Combination Alternative A and the BPXA Proposal
(Liberty Island Location - 22-foot water depth) are located
at the optimal location for the producing the Liberty
Prospect. Combination Alternative B (Southern Island
Location - 18 foot water depth) and Combination
Alternative C (Tern Island Location - 23-foot water depth)
are both 1.5 miles away from the optimal location.
Combination Alternatives B and C would require more
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directional drilling, which increases costs, the time required
to develop the field, and the amount of muds and cuttings.

Combination Alternative A (Liberty Island Location with
Steel Sheetpile) requires the most gravel; about 20% more
gravel than Combination Alternative B (Southern Island
Location with Gravel Bags); 7% more gravel than the
BPXA Proposal (Liberty Island with Gravel Bags); and,
26% more gravel than Combination Alternative C.
Although Combination Alternative C has the largest
footprint on the seafloor (26.8 acres), it incorporates
existing gravel from the Tern Exploration Island.
Combination Alternative B has the smallest footprint (21.9
acres). The BPXA Proposal and Combination Alternative A
have footprints of 22.4 and 25.8 acres, respectively.
Combination Alternative B and C use the least amount of
gravel. Thereductionin gravel isnot likely to resultin a
lower level of effectsto most resources.

Combination Alternative A and the BPXA Proposal

(Liberty Island Location) are closest to the Boulder Patch
area, about 1 mile away. Combination Alternative C (Tern
Idand) is about 1.5 miles away, and Combination
Alternative B isthe farthest at 2.5 miles away. Combination
Alternative B reduces the impacts of construction (sediment
effects) to water quality and the kelp biological community
in the Boulder Patch.

Combination Alternative A and the BPXA Proposal use the
Liberty Pipeline Route that is 6.1 mileslong. It islonger
than the routes for Combination Alternative B (Eastern
Pipeline Route) and Combination Alternative C (Tern
Pipeline Route), which are 4.2 and 5.5 miles long,
respectively. However, the length of a pipelinein 8 feet or
more of water is about the same for Combination
Alternatives A and B and for the BPXA Proposal.
Combination Alternative C (Tern Pipeline Route) has the
greatest length in water depths over 8 feet. Combination
Alternative A and the BPXA Proposal have the same 7-foot
burial depth. One can argue that alonger offshore pipeline
isless safe and would increase the potential for an oil spill,
but MMS has found that the oil-spill rate per mileis very
small and, for offshore pipelines between 6.1 and 4.2 miles
in length, the calculated oil-spill rate essentially is the same.
Furthermore, if ice gouging and length of pipein water
depths more than 8 feet beyond the bottomfast-ice zone are
the concern, then Combination Alternative C (Tern Pipeline
Route) has the greatest length of pipeline in 8 feet or more
of water.

The longer offshore pipeline length for the Liberty Pipeline
Route and the 7-foot burial depth would require 724,000
cubic yards of material to be excavated and backfilled.
Combination Alternative B has a shorter offshore length and
ashallower burial depth (6-foot), with a smaller volume of
466,190 cubic yards of material to be excavated and
backfilled. Combination Alternative C requires the largest
volume of material (1,298,100 cubic yards), which isrelated
to the 15-foot burial depth. There would be some effects to
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the kelp community and water column during pipeline
construction. The pipeline route (Liberty Pipeline Route) in
Combination Alternative A and the BPXA Proposal goes
through areas with less than 10% boulders and sediment.
Effects to water quality would be less than thosein
Combination Alternative C, which has a deeper pipeline
burial depth. Combination Alternative B has the least
effects on water quality. The sediment effects to water
quality are short term and local for al alternatives.

Combination Alternatives A, B, and C all offer potential
secondary oil containment and have lower risks of
containment failure than the single wall pipeline contained
in the BPXA proposal. The Fleet (2000) report estimates
the probability of a containment failure that releases 1,000
barrels or more of oil to the environment for Combination
Alternatives A and C (Pipe-in-Pipe) at 0.00234 (0.234%)
(Fleet, 2000). The BPXA Proposal and Combination B
probability is estimated at 0.0138 (1.38%) (Fleet, 2000).
The Combination Alternatives A, B, and C are more likely
to suffer afunctional failure than the single-wall pipeline
designin the BPXA Proposal. The secondary containment
afforded by the pipeline designsin Combination
Alternatives A, B, and C could provide some flexibility in
scheduling a pipeline repair to minimize the impacts on the
species that inhabit the area.

The Pipe-in-HDPE Pipeline design in Combination
Alternative B eliminates the problems of corrosion to the
outer pipe. However, the HDPE pipeline is not capable of
handling the operating pressure in the carrier pipeline;
therefore, it isimportant to monitor the annular space and
shut down the pipeline if aleak occurs.

Combination Alternative A and the BPXA Proposal use the
Liberty Pipeline Route with an onshore pipeline length of
1.5 miles. Combination Alternatives B and C use the same
pipeline route onshore (Eastern Pipeline Route), which is
3.1 mileslong.

Combination Alternative C (Pipe-in-Pipe and 15-Foot
Burial Depth) would be the most expensive pipeline to
install. Combination Alternative A (Pipe-in-Pipe and 7-
Foot Buria Depth) is next, followed by Combination
Alternative B (Pipe-in-HPDE). The BPXA Proposal
(Single-Wall Steel Pipe and 7-Foot Burial Depth) isthe
least expensive. Increased pipeline costs trandate to
increased pipeline tariffs, which decreases Federal and State
revenue from the project.

In Appendix D-1 of the EIS, MM S estimates the cost of the
BPXA Proposal at $384 million and a Net Present Value of
$58 million. Combination Alternative A would increase
costs by $51.5 million, an increase of 13%. Combination
Alternative B would increase costs by $24.5 million, an
increase of 6%. Combination Alternative C would increase
costs by $59 million, an increase of 16%. Inthislast case,
expected costs would exceed expected revenue. Higher
pipeline construction costs would also result in higher
pipelinetariffs. Higher pipeline tariffs reduce royalty
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revenue to the Federal Government from the project and
likewise reduce Section 8(g) payments to the State.

Combination Alternative A and the BPXA Proposal

(Liberty Island L ocation) would be farther offshore than any
of the other island locations and closer to the bowhead
whale migration route. It is more likely that noise from
drilling and production operations from this island location
would affect bowhead whales and the subsistence hunting of
bowhead whales. However, our analysisindicatesthat all of
theisland locations, including Liberty Island, are located
more than 9 kilometers from the bowhead migration route,
farther than noiseislikely to travel. Bowhead whales and
subsistence whale hunting should not be adversely affected
by noise from any of theisland locations.

Combination Alternatives A and C use steel sheetpile for the
upper slope-protection system, which eliminates the
potential for gravel bags to enter the marine environment.
Gravel bags that are part of Combination Alternative B and
the BPXA Proposa would be placed as a berm beginning 7
feet above sealevel at the inner edge of a horizontal 40-foot
concrete-block buffer zone. Because gravel bags are not
used at or below the water line, it is unlikely that gravel bag
material would enter the marine environment. These gravel
bags would not float in the water. The placement of the
steel sheetpile would increase the amount of noise during
the construction period. However, construction of the steel
sheetpile should be completed prior to the fall bowhead
whale migration.

Combination Alternative B and the BPXA Proposal would
use the Kadleroshilik River Mine Site. The Kadleroshilik
River mine site would destroy about 24 acres of wetland
habitat, but there also would be the potential for a new fish-
overwintering site in the Kadleroshilik River. The haul
distance of the gravel from the mine site to the gravel island
would be about 6 miles. Combination Alternatives A and C
would use the Duck Island Mine Site. It eliminates all
potential effects at the Kadleroshilik River mine site, both
beneficial and adverse. There would be no surface
disturbance at the Kadleroshilik River mine site, and the
potential for a new fish-overwintering sitein the
Kadleroshilik River would be lost. The mine site would
need to be dewatered. The haul distance of the gravel
would be increased from 6 milesto about 20 miles. The
amount of equipment needed to transport the gravel would
be increased, which trandates to increased costs.
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measures into the Liberty Project design. They arelisted in
Table-3 of the EIS.

b. Mitigation Required by the MMS

The project also includes stipulations that are part of the
lease OCS-Y-01650. This mitigation reflects the efforts of
the people of the North Slope and their tribal and local
governments working with MM S and other Federal and
State agencies. The full text for these stipulations is found
in Appendix B, Part B of the EIS. BPXA isrequired to
comply with these stipulations.

Stipulation No. 1, Protection of Biological Resources. The
Liberty Prospect islocated near the Stefansson Sound
Boulder Patch, aspecial biological resource. Thedrilling
and production island locations and pipeline routes have
been selected to avoid impacts to the Boulder Patch.

Stipulation No. 2, Orientation Program. Site personnel
would receive training on at least an annual basis, and full
training records would be maintained for at least 5 years.

Stipulation No. 3, Transportation of Hydrocarbons.
Pipelines are the preferred mode of transportation
hydrocarbons.

Stipulation No. 4, Industry Site-Specific Bowhead Whale
Monitoring Program. Not applicable, because this
stipulation applies to exploratory operations.

Stipulation No. 5, Subsistence Whaling and Other
Subsistence Activities. BPXA proposes measures that
include ongoing community liaison, development of a
Cooperation and Avoidance Agreement with the Alaska
Eskimo Whaling Commission, planning major construction
activities for the winter season, and limiting vessel transit to
the island to routes inside the barrier islands. An ongoing
consultation process would be used to identify any concerns
not addressed by BPXA'’s proposed mitigation and potential
measures to be considered.

4. Mitigation

a. BPXA’s Mitigating Actions

In planning for construction and design, BPXA has
attempted to minimize impacts and to incorporate mitigating

c. Mitigation and Traditional Knowledge

The above mitigating measures incorporate traditional
knowledge and the cooperative efforts between the MM,
the State, and the people of the North Slope and their tribal
and local governments to devel op effective mitigating
measures for our leasing program. The concerns of North
Slope residents to protect their subsistence and cultural
heritage are incorporated in the Orientation Program and the
Subsistence Whaling and other Subsistence Activities
stipulations. The Transportation of Hydrocarbons
stipulation reflects the concerns of the North Slope residents
to require that the transportation of oil and gas be donein a
safe manner. The subsistence and sociocultural sections of
this EIS highlight and note the information, concerns, and

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis



Contents

EXECUTIVE SUMMARY

traditional knowledge that North Slope residents have
provided.

d. Potential Mitigation

Mitigation was devel oped through public planning and
scoping. This mitigation reflects the efforts of people of the
North Slope and their tribal and local governments working
with MM S and other Federal and State agencies. Other
mitigating measures may be identified during the public
hearing process, and they will be considered in the final
ElIS. The MMS expects to develop other mitigation in
response to issues and comments received from the draft
EIS.

Seasonal Drilling Restriction: The purpose of this
mitigation is to provide protection to resources by
eliminating the potential for a blowout during periods of
broken ice during the development phase of the project.
This mitigating measure is similar to the measure required
by the State of Alaska for the Northstar Project. BPXA is
prohibited from drilling the first development well into
targeted hydrocarbon formations during the defined broken
ice periods for the site location; drilling subsequent
development wellsinto previously untested hydrocarbon
formations during defined broken ice periods; and subject to
the imposition of additional restrictions on a case-by-case
basis.

This mitigating measure would reduce the risk of alarge
blowout type ail spill during the development of the Liberty
Prospect and reduce the already low risk of alarge ail spill
even further. It could increase the length of time (afew
weeks) needed to develop the field.

Recovery and Reuse of Gravel: The purpose of this
mitigation is to offset the reduction in wetlands that would
result from onshore mining activities and gravel pad
congtruction (e.g., shore crossing pad and pipelinetie-in
pad). This mitigation would recover gravel from abandoned
gravel facilities and rehabilitate those sites to useable
wetland habitats in an amount equal to or greater than the
arealost from gravel mining and pad construction. The
permittee would be required to recover and reuse available
gravel from abandoned pads, roads, and airstrips within the
immediate project area and/or within the Prudhoe Bay ail
field complex and to rehabilitate the site.

This mitigation would require the permittee to assess
abandoned onshore gravel sites near the Liberty Prospect
and/or within the Prudhoe Bay il field and develop gravel
recovery and rehabilitation plans for abandoned site(s).
These plans would need to include: the location, amount,
and type of gravel; the aerial extent of the gravel site (size);
the current owner and any ownership issues; any potential
gravel contamination concerns and a proposal to deal with
those concerns; the proposed timing for obtaining applicable
local, state, and federal permits; and arehabilitation plan,

ExSum—-41

including timetable. If potential gravel contamination or
travel costs prohibit the use of the recovered gravel for this
offshore project, the gravel could be stockpiled in non-
wetland or currently filled areas and used in other ongoing
or future projects by the permittee.

This mitigation is based on recently permitted on- and
offshore oil and gas developments (e.g., Northwest Eileen
and Northstar). The effectiveness of thismitigation is
evaluated in Section 111.D.2.n of the EIS.

F. CUMULATIVE ANALYSIS

For the cumulative analysis, MM S found that all of the
aternatives were very similar to those of BPXA’s Proposal.
That is, the differences in alternatives would result in very
small differencesin cumulative effects. These small
differences are greatly overshadowed by the inherent
uncertainty in making estimates of past, present, and
reasonably foreseeable cumulative effects. Therefore, we
present just one analysis for al the Alternatives.

1. Scope of Analysis

In light of our past experience, we base our cumulative-
effects analysis for this EIS on a five-step process:

Step 1: Weidentify the potential effects of the Liberty
Development and Production Plan that may occur on the
natural resources and human environment

e inthe Beaufort Sea,

e onthe North Slope, and

e aong the oil transportation route.

Step 2: We analyze other past, present, and reasonably
foreseeabl e future oil-devel opment activity on the North
Slope/Beaufort Seafor effects on the natural resources and
human environment that we found were potentially affected
by the Liberty Development and Production Plan.

Step 3: We consider effects from other actions (sport
harvest, commercid fishing, subsistence hunting, and loss
of overwintering range, etc.) on these same natural
resources and human environments.

Step 4: We attempt to quantify effects by estimating the
extent of the effects (number of animals and habitat
affected) and how long the effects would last (population-
recovery time).

Step 5: To keep the cumulative-effects analysis useful,
manageable, and concentrated on the effects that are
meaningful, we weigh more heavily other activities that are
more certain and geographically close to Liberty, and we
analyze more intensively effects that are of greatest concern.
We also focus our effort by using guiding principles from
existing standards (see the following), criteria, and policies
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that control management of the natural resources of concern.
Where existing standards, criteria, and policies are not
available, our experts use their best judgment on where and
how to focus the analysis.

Qil and gas activities occur on the Outer Continental Shelf
in Alaska, the Gulf of Mexico, and California and are cited
in the most recent 5-year Qil and Gas Program EIS (USDOI,
MMS, Herndon, 1996a). To be consistent with the 5-Y ear
Program EIS, the Liberty cumulative analysis also evaluates
the effects for transporting oil through the Trans-Alaska
Pipeline System and tankering from Valdez to ports on the
U.S. west coast. Activities other than those associated with
oil and gas also are considered. We aso include by
reference certain cumulative effects that are more national

in scope, for example, global warming and alternative
energy development.

Qil and gas activities considered in the analysisinclude past
development and production, present devel opment,
reasonably foreseeabl e future devel opment, and speculative
development. Some activities beyond the 20-year life of the
Liberty Project are considered too speculative to include at
this time, while other such activities areincluded in this
analysis. Furthermore, we exclude future actions from the
cumulative effects analysisif those actions are outside the
geographic boundaries or timeframes established for the
cumulative-effects analysis. We address uncertainty
through monitoring, and note that monitoring is the last step
in determining the cumulative effects that may ultimately
result from an action.

For this analysis, we used the Endangered Species Act of
1973 and the Liberty scoping process as appropriate
vehiclesto identify speciesthat are potentially at risk from
incremental cumulative effects from the Liberty Project.
Effects on listed speciesidentified for the Liberty Project by
the National Marine Fisheries Service and the Fish and
Wildlife Service under Section 7 of the Endangered Species
Act are covered in this cumulative-effects analysis. The
management of seals by the National Marine Fisheries
Service and polar bears by the Fish and Wildlife Service
under the Marine Mammal Protection Act of 1972 provides
for monitoring these species’ populations and
managing/mitigating potential effects of development on
these species. The State of Alaska, Department of Fish and
Game monitors caribou, including the Central Arctic Herd.
Water quality on the North Slope is regulated and/or
monitored through various permitting and regulatory
programs administered by the Environmental Protection
Agency; the Alaska Departments of Natural Resources,
Environmental Conservation, and Fish and Game; and the
North Slope Borough. These programs have been
established to protect against the significant degradation of
water quality associated with specific human/devel opment
activities. In evaluating the cumulative effects to water
quality, we consider the collective impacts associated with
permitted/regulated activities as well as other nonregulated
activities and/or naturally occurring events.
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Air quality is regulated under the Clean Air Act. The major
stationary sources of air pollutants are regulated under the
Prevention of Significant Deterioration permitting process.
For sources located on the outer continental shelf (such as
the proposed Liberty Project), the Prevention of Significant
Deterioration program is administered by the Environmental
Protection Agency. For sources located in State waters and
onshore, the Prevention of Significant Deterioration
program is administered by the Alaska Department of
Environmental Conservation. Minor sources of air
pollutants are not subject to Prevention of Significant
Deterioration permitting requirements. The analysis of
cumulative effects to air quality in this EISis based on five
monitoring sites, three of which were deemed subject to
maximum air-pollutant concentrations and two of which
were deemed more representative of the air quality of the
general Prudhoe Bay area.

Impacts to wetlands are regulated under Section 404 of the
Clean Water Act and administered by the U.S. Army Corps
of Engineers. In addition, the Administration has a No-Net-
Loss goal for wetland functions and values. Under the
Memorandum of Agreement between the Corps of
Engineers and the Environmental Protection Agency, itis
recognized that in areas such as the North Slope of Alaska
(where there is a high proportion of wetlands), minimizing
wetland losses would be the primary method of mitigation.
However, compensatory mitigation could be required for
unavoidable losses to high-use wetlands.

For the human environment (subsistence activities,
sociocultural systems, and the economy), we focus our
evaluation of cumulative effects associated with oil-
development activities on the North Slope local
environment, because thisis where the most significant
cumulative effects are expected to be concentrated. We
have met with local tribal governments to discuss
subsistence issues relating to the Liberty Project and have
established a dialogue on environmental justice with these
communities. Mitigation in place for the Liberty Project
(measures developed for MM S's Beaufort Sea Lease Sale
144) evolved through negotiations with local, borough, and
agency representatives, and |nupiat traditional knowledge
had alarge part in developing mitigation and the timing of
project activities. Local Inupiat government representatives
have been members of our Outer Continental Shelf
Advisory Committee that have met to discuss and resolve
issues that arise from the 5-Y ear Plan and recent lease sales.
Conflict avoidance agreements between the oil industry and
Inupiat whalers are an important mechanism for overcoming
conflicts.

The cumulative effects on archaeological resources can be
minimized through reguired surveys, consultations with the
State Historical Preservation Officer to identify potential
archaeological sites, and requirements to plan and schedule
activities to avoid these locations. We analyze the potential
for disturbance to archaeological resources on the North
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Slope and in the Beaufort Sea as well asthe potential effects
from the cleanup of oil spills aong the transportation route.

2. Cumulative Effects

a. Significant Effects Conclusion

The MMS does not expect any significant cumulative
impacts to result from any of the planned activities
associated with the Proposal (Alternative I, Liberty
Development and Production Plan) or any of the
alternatives. Inthe unlikely event of alarge offshore oil
spill, some significant cumulative impacts could occur, such
as adverse effects to spectacled eiders, long-tailed ducks,
common eiders, subsistence resources, and local water
quality. However, the probability of such an event
combined with the seasonal nature of the resources
inhabiting the area make it highly unlikely that an oil spill
would occur and contact these resources. Spectacled eiders,
long-tailed ducks, and common eiders are only present on
the North Slope for 3-5 months out of the year. A resource
may be present in the area but may not necessarily be
contacted by the oil. An ail spill could affect the
availability of bowhead whales, or the resource might be
considered tainted and unusable as a food source. The
potential for adverse effectsto some key resources
(bowhead whales, subsistence, the Boulder Patch, polar
bears, and caribou) are of primary concern and warrant
continued close attention. Effective mitigation practices
(winter construction, an advanced |eak-detection system,
thick-walled pipeline designs, etc) also should be considered
in future projects.
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often provide a good indication of the quality of
biological and cultural resources. We also recognize
that as we move from the abiotic and the biotic to the
human environment, the variables increase, making it
more difficult to determine cumulative effects on the
quality of life. Similarly, as we move from the
terrestrial environment to the offshore environment, the
variables of environmental quality increase. Migratory
species present additional variables that reflect habitat
and species condition outside the primary study aress.
Humans introduce even more variables with their
mobility and behavioral diversity. Hence, aswe
progress from abiotic to biotic, or from freshwater to
marine, or from terrestrial and marine to sociocultural
effects, our analysis, by necessity, becomes more
difficult and less conclusive.

b. General Conclusions

The MM S found the following general conclusions were

applicable and informative:

e Theincremental contribution of the Liberty Project to
cumulative effectsislikely to be quite small.
Construction and operations related to the Liberty
Project would be confined to arelatively small
geographic area, and oil output would be a small
percentage (approximately 1%) of the total estimated
North Slope/Beaufort Sea production.

e The Liberty Project would contribute a small
percentage of risk (about 6%) to resourcesin State and
Federal watersin the Beaufort Sea from potential
offshore ail spills. Any subsequent spills are not
expected to contact the same resources or to occur
before those resources recover from the first spill. We
recognize the importance of readily available abiotic
standards to determine environmental quality. Abiotic
measurements for air and water quality, for example,

c. Keeping Cumulative Effects in
Perspective

Concern about the potential for cumulative effects should be

weighed with the following information:

e Expected oil and gas activities are likely to have fewer
impacts on the environment than those activities
conducted in the early years of the region’s
development.

e Current industry practices and the environmental state
of the North Slope/Beaufort Sea region frequently are
observed and assessed, and much of thisinformationis
available to the public.

e A key element of the transportation system for
development of North Slope/Beaufort Seaoil isthe
Trans-Alaska Pipeline System pipeline. The pipelineis
800 mileslong, stretching from Pump Station 1 at
Prudhoe Bay to the Valdez Marine Terminal with a
corridor width of about 100 feet, it represents an area of
about 16 square miles.

e Following the Exxon Valdez oil spill, substantive
improvements have been made in tanker safety to
reduce the potential for oil spills from tanker accidents.

e If amajor oil spill occurred, there likely would be a
great slowdown in new development during which
additional safeguards certainly would be put in place
and new concepts for pipeline placement and design
would be researched.

e Theactual sizes and locations of future oil and gas
developments on the North Slope and in the Beaufort
Sea are uncertain.

d. Cumulative Effects by Resource

Endangered Species (Bowhead Whales, Eiders, Other
Species): Some bowhead whales temporarily may avoid
noise-producing activities, and contact with spilled oil could
cause temporary, nonlethal effects, and afew could die from
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prolonged exposure to freshly spilled oil. The Liberty
Project’ s contribution to cumulative effectsis expected to be
limited to temporary avoidance behavior by a few bowhead
whalesin response to vessel traffic. Significant effectsto
spectacled eiders would occur if they are contacted by an oil
spill. Disturbance may cause short-term energy loss if
spectacled eiders are displaced from preferred habitat, and a
large oil spill could result in significant losses in offshore
and nearshore areas. Liberty would be additive to effects
from al projectsin this cumulative analysis, but only in the
case of alarge offshore oil spill would Liberty be expected
to increase adverse cumulative effectsto potentially
significant population levels. Oil transportation from
Liberty to ports along the U.S. west coast likely would
contribute little to cumulative effects on species occurring
along transportation routes.

Sealsand Polar Bears: Ongoing activities that may affect
polar bears and seals include disturbance, habitat alteration,
and spilled il. Overall effects (mainly from oil) should last
no more than one generation (about 5-6 years) for ringed
and bearded seals and about 7-10 years for polar bears.
Liberty should only briefly and locally disturb or displace a
few seals and polar bears. A few polar bears could be
temporarily attracted to the production island with no
substantial effects on the population’s distribution and
abundance.

Marine and Coastal Birds: Substantial numbers of birds
potentially could be exposed to alarge oil spill during
migration periods as they pass through offshore staging
areas, lagoons, or beaches in the petroleum development
area. Itisunknown what percentage actually useit asa
stopover or staging area. Also, migrating birds may collide
with production islands or structures under poor visibility
conditions. Collision losses are expected to be relatively
low, unless greater numbers of offshore production
structures are constructed in the foreseeable future.
Disturbance from support activities could cause
displacement to less favorable foraging areas. Effects of
Liberty would be additive to effects observed or anticipated
for cumulative projects and, in the case of alarge ail spill,
could substantially increase adverse effects at the population
level in severd loon, waterfowl, shorebird, and seabird
species. Mortality resulting from an oil spill would cause
significant effectsin long-tailed duck and common eider
populations.

Terrestrial Mammals: About half the Central Arctic
Caribou Herd uses coastal habitat adjacent to the Liberty
area during summer. Oil development in the Prudhoe Bay
areaislikely to continue to displace some caribou during
the calving season within about 4 kilometers of roads with
vehicletraffic. Liberty is expected to contribute less than
1% of the local short-term disturbance of caribou. Liberty
should only briefly and locally disturb or displace afew
muskoxen and grizzly bears.
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Lower Trophic-Level Organisms. Effects of additional
drilling discharges, construction-related activities and oil
spills are not expected to substantially affect organisms near
Liberty island or elsewhere. Liberty is not expected to make
a measurable contribution to the cumul ative effects on these
organisms.

Fishes and Essential Fish Habitat: Small numbers of fishin
the immediate area of an offshore or onshore oil spill may
be killed or harmed, but this would not have a measurable
effect on fish populations. Marine and migratory fishes are
widely distributed in the Beaufort Sea and are not likely to
be affected by the Liberty Project. Oil is not expected to
contact overwintering areas during winter. Hence, the
Liberty Project is not expected to contribute measurably to
the overall cumulative effect on fishes.

Vegetation-Wetland Habitats: Construction causes more
than 99% of the effects, with spills having a very minor role.
Rehabilitation of gravel pads can result in the growth of
grasses-sedges within 2 years after abandonment of the
pads. Natural growth of plant cover would be very slow.
Liberty would contribute less than 1% of the cumulative
disturbance effects on 9,000 acres now affected by oil
development.

Subsistence-Har vest Patterns: Subsistence harvestsin
Nuigsut and Kaktovik could be affected by Liberty
development and other past, present, and future projects
with one or more important subsistence resources becoming
unavailable or undesirable for use for 1-2 years, a
significant effect. Liberty is expected to have periodic
effects on subsi stence resources, with no harvest areas
becoming unavailable for use and no resource population
experiencing an overall decrease.

Sociocultural Systems: Liberty development and other past,
present and future projects could disturb sociocultural
systems for an entire season (1 year) but would not displace
traditional practices for harvesting, sharing and processing
resources. Liberty would contribute periodic disturbance
effects on communities near the Liberty Project but would
not displace any social systems, community activities or
traditional practices.

Alaska Inupiat Natives, arecognized minority population,
are the predominant residents of the North Slope Borough,
the area potentially most affected by Liberty development.
Inupiat Natives may be disproportionately affected because
of their reliance on subsistence foods, and Liberty
development may affect subsistence resources and harvest
practices. Disproportionately adverse effects on Alaskan
Natives could result from Liberty development under the
Proposal. Effects would focus on the Inupiat community of
Nuigsut, and possibly of Kaktovik, within the North Slope
Borough. Effectsto subsistence resources and subsistence
harvests are expected to be mitigated substantially though
not eliminated.

A. Liberty Plan B. Collaboration C. Issues D. Effects E. Alternatives and Mitigation F. Cumulative Analysis
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Archaeological Resources: Existing laws and regulation
protect archaeology resources and known sites are avoided
when possible. Liberty’s contribution to cumulative effects
and the cumulative effects overall are expected to be
minimal for archaeological resources because any surface-
disturbing activities that could damage archaeological sites
would be mitigated by current State and Federal procedures.

Economy: This cumulative analysis projects employment
increases as follows: 2,400 direct oil industry jobs at peak,
declining to 1,300; about 3,400 indirect jobs at peak,
declining to 2,000; about 150 jobs for North Slope Borough
residents at peak, declining to 50; about 5-125 jobs for 6
months for cleanup of an oil spill in the Beaufort Sea; and
about 10,000 jobs and 25% price inflation for 6 months for
cleanup of atanker oil spill in the Gulf of Alaska. This
cumulative analysis projects annual revenues as follows:
$125 million Federal, $77 million State, and $28 million for
the State and North Slope Borough. Liberty’s contribution
to the cumulative effects ranges from 1% to at peak level
36%.

Water Quality: Oil spills would degrade the marine
environment and result in a greater than 1.5 parts per million
acute criterion for about 3 or more daysin an area of 15-20
square kilometers. A large crude or refined oil spill (greater
than or equal to 500 barrels) would have a significant effect
on water quality by increasing the concentration of
hydrocarbons in the water column to levels that greatly
exceed background concentrations; however, the chance of
alarge spill occurring islow. Also, regional (more than
1,000 square kilometers [386 square miles]), long-term
(more than 1 year) degradation of water quality to levels
above State and Federal criteria because of hydrocarbon
contamination is very unlikely.

Resuspended sediments from construction activities are not
expected to exceed acute water-quality criteria, and
permitted discharges would be designed to ensure rapid
mixing and dilution of the discharge. The effects from the
Liberty Project from construction activities are expected to
be short term, lasting as long as the individual activity, and
have the greatest impact in the immediate vicinity of the
activity.

Air Quality: Projectsin the past and present have caused
essentially no deterioration in air quality or contribute
measurably to global climate change. Air emissions from
the Liberty Project essentially would have no effects on air
quality.

ExSum-45
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Code of Federal Regulations

CONCAWE Conservation of Clean Air and Water in

cuyd
dBreluP
DEC

DPP
EIS
EO
ERL
ERM
FR

ga
HDPE
km?
LEOS
LNG
m
Mbbl
MMbbl
MMS
MPRSA

NPR-A
ocCs
PAH

Plan
ppb
ppm
SCADA
TAGS

Europe

cubic yard(s)

decibelsre 1 microPascal

Department of Environmental Conservation
(State)

Development and Production Plan
environmental impact statement
Executive Order

Effects Range-Low

Effects Range-Medium

Federal Register

galon(s)

high-density polyethylene

square kilometer

Leak Detection and Location System
liquefied natural gas

meter(s)

thousand barrel(s)

million barrel(s)

Minerals Management Service
Marine Protection, Research and Sanctuaries
Act

National Petroleum Reserve-Alaska
outer continental shelf

polycyclic (or polyneuclear) aromatic
hydrocarbons

Development and Production Plan
parts per billion

parts per million

Supervisory Control and Data Acquisition
Trans-Alaska Gas System

TAPS
TK
U.S.C.
USCG
USDOI
Yo
g/l
%

°C

°F

Trans-Alaska Pipeline System
traditional knowledge

U.S. Code

U.S. Coast Guard

U.S. Department of the Interior
cubic yard(s)

micrograms per liter

percent

degrees Celsius

degrees Fahrenheit



Contents

SECTION |

INTRODUCTION
AND

RESULTS

OF THE
SCOPING
PROCESS



Contents

The contents on this page are linked to the appropriate page in the EIS. Click on the item to jump to the page.

CONTENTSOF SECTION |
I.  INTRODUCTION AND RESULTSOF THE SCOPING

PROCESS, I-1
A. INTRODUCTION, I-1
B. NEED AND PURPOSE FOR THE PROJECT, I-3
1. Goalsof this Environmental Impact Statement, |-3
2. Scopeof Analysis, |-4
C. STEPSOF THE ENVIRONMENTAL IMPACT
STATEMENT PROCESS, I-4
1.  Publishthe Notice of Intent to Prepare an Environmental
Impact Statement, |-4
2. Conduct Scoping, |-4
3. PreparetheDraft EIS, |-4
4.  Take Public Comments, |-5
5. PreparetheFina EIS, I-5
D. TRADITIONAL KNOWLEDGE, I-5
1.  Cultural Basisof Traditional Knowledge, |-5
2. TheProtocol for Collecting and Using Traditional
Knowledge, 1-5
3. Environmental Research, |-6
E. ENVIRONMENTAL JUSTICE, INDIAN TRUST
RESOURCES, AND GOVERNMENT-TO-
GOVERNMENT COORDINATION, I-6
F. FORMAT AND STRUCTURE OF THISEIS, I-7
1.  Format of thisEIS, I-7
2. Structure of the EIS, |-8
3. Basisfor Formulating the Alternatives, 1-9
a  Liberty Environmental Impact Statement, 1-9
b.  Northstar Environmental Impact Statement, 1-10
G. SCOPING EFFORTS, ORGANIZATION, AND EIS
ISSUES, I-10
1. Initial Scoping, I-10
2. Additional Scoping - Interagency Team Meetings and
Information Update Mestings, 1-11
a  Interagency Team Meetings, |-11
b.  Information Update Meetings, 1-11
3. Scoping Organization, -11
4.  List of Key Scoping Issues and Location of Analysisin
thisEIS, 1-12
5. Other Issues Raised During Scoping, 1-12
H. ALTERNATIVESAND MITIGATING MEASURES

ANALYZED IN THISEIS, I-13
1.  Summary Description of the Liberty Development and
Production Plan - Alternative |, the Proposed Action, |-13
2. Summary Description of No Action - Alternative ll, -13
3. Component Alternatives, |-13
a  Summary Description of Alternative Drilling and
Production Island Locations and Pipeline
Routes, 1-13
b.  Summary Description of Alternative Pipeline
Designs, |-14
c.  Summary Description of Alternative Upper Island
Slope-Protection Systems, |-14
d.  Summary Description of Alternative Gravel Mine
Sites, 1-14
e.  Summary Description of Alternative Pipeline Burial
Depths, -14
4. Summary Description of Combination Alternatives, |-15
a  Combination Alternative A, 1-15
b.  Combination Alternative B, |-15
c. Combination Alternative C, |-15
d. BPXA Proposal (Liberty Development and
Production Plan), 1-15
5. Other Potential Alternatives, I-15
a Other Potential Drilling and Production Island
Alternatives, I-15

(1) Develop the Field from an Island Located in
the Bottomfast Ice, 1-16
(& Technical Feasibility of Extended-Reach
Drilling, 1-16
(b) Economic Evaluation, 1-17
() Conservation of Resource Issues, |-17
(d) Natural Gas Handling and Disposal
Issues, 1-17
(e) Conclusion, 1-18
(2) Develop the Field from Onshore, |-18
(3) Construct Satellite Facilities, 1-18
(4) UseacCaisson-Retained Island, 1-18
b.  Other Potential Pipeline and Processing
Alternatives, 1-19
(1) Construct aPipeline West to Endicott and Use
Liberty Island Processing Facilities, I-19
(2) Construct a Pipeline West to Endicott and Use
Endicott Processing Facilities, 1-20
(3) RunaPipeline Southeast to Badami and Use
Badami as a Central Processing Unit, 1-20
(4) Construct a300-Foot Gravel Jetty and Island at
the Shore Crossing to Avoid Trenching at the
Shore Crossing, 1-20
(& Background Information About Thaw
Settlement, |-20
(b) Analysisof Liberty Shore Crossing, |-20
() Comparison of Gravel
Requirements, [-21
(5) UseHorizontal Directional Drilling through the
Shore-Crossing Transition Zone Rather than
Trenching, 1-21
(6) Add More Remote Sensing in the Middle of the
Pipeline and at Each End, I-21
(7) Vary the Offshore Trench Depth of the
Pipeline, 1-21
(@ IceGouging, |-22
(b) Strudd Scour, 1-22
(¢) Upheaval Buckling, |-22
(d) Minimal Burial Depth for Liberty
Pipeline Designs, 1-23
() Concluson, 1-23
(8) UseHorizontal Directional Drilling from a
Series of Islands, 1-23
(9) Change Pipeline Steel Grade, 1-23
(10) Change Pipeline Wall Thickness, -23
(11) Use of the Suction-Cutter Dredge as Primary
Trenching Toal, 1-23
c.  Other Potential Gravel Source Alternatives, |-25
(1) UsetheKadleroshilik River Oxbow Site, |-26
(2) Usethe Sagavanirktok River Site, 1-26
(3) UseTern Island asa Gravel Site, 1-26
d. Potential Alternatives to Ocean Water Disposal of
Dredged Material, 1-26
Mitigation Incorporated into the Project, 1-26
a  BPXA’sMitigating Actions, |-26
b.  Mitigation Required by the MMS, |-26
c.  Mitigation and Traditional Knowledge, 1-27
Potential Mitigation, 1-27
a  Seasonal Drilling Restriction, |-28
b.  Recovery and Reuse of Gravel, |-28
Other Potential Mitigation, 1-28
a  Seasonal Operating Restrictions, -28
b.  Silt Curtains, 1-29
c. 1-MilePolar Bear Buffer, 1-31



Contents

l. Introduction and Results of the Scoping Process

A. INTRODUCTION

In February 1998, BP Exploration (Alaska) Inc. (BPXA)
submitted a Development and Production Plan (the Plan) to
the Minerals Management Service (MMS) for the proposed
Liberty Project, asrequired under 30 CFR 250.204, and a
pipeline Right-of-Way application, as required under 30
CFR 250.1010. On November 2, 1998, BPXA submitted
Revision 1 of the Plan. On July 31, 2000, BPXA submitted
Revision 2 of the Plan (BPXA, 2000a). The Plan and
application initiated the review process for BPXA’s
proposed project to develop and produce oil and gas from
the Liberty Prospect and to transport and sell oil to U.S. and
world markets. The Liberty Prospect isin Federal waters of
the Beaufort Sea northeast of the Prudhoe Bay ail field. The
MMS' s Regional Supervisor for Field Operations must
consider BPXA's Plan and applications. If he approves the
proposed Plan (or an alternative) and the applications, he
will monitor the project to ensure that activities comply with
MMS regulations. No development activity can or will
occur on the lease unless and until the Plan is approved.
Seismic exploration for the Liberty Project was conducted
in 1996. No seismic activity is proposed for the Liberty
Plan.

We (MMS) determined that approving the Plan would be “a
major Federal action that may significantly affect the quality
of the human environment pursuant to the National
Environmental Policy Act.” Under the National
Environmental Policy Act, this environmental impact
statement (EIS) eval uates reasonabl e alternatives, including
BPXA’s Proposal and no action, as well as how each
alternative may affect the environment. We will use
information in this EIS in our Record of Decision to either
approve the Plan and applications or decide on other
actions. Currently, MMS intends to issue the draft EISin
January 2001 and the final EISin November 2001. No
decisions can be made until 30 days after the issuance of the
final EIS. The agency(s) decisions would be madein early
2002. If the project is approved, construction of theice
roads would begin in November or December 2002, which
would be Year 1 of the project as described in the EIS.
Some of the alternatives, if chosen, may result in delaysin

the Liberty Project of 18-24 months to collect additional
engineering data and allow time for specific design and
testing work. Thisinformation would be necessary for
technical approval of the project but is not expected to
change the environmental effects. For purposes of analysis
in the EIS, we have not adjusted the timelines for starting
the different alternatives. Therefore, all the aternatives are
on the same footing for the analysis of environmental
effects.

The U.S. Army Corps of Engineers has statutory authority
for the placement of dredged or fill materialsin waters of
the United States, including wetlands under Section 404 of
the Clean Water Act of 1977 (U.S.C. 1344); for work
performed in or affecting navigable waters of the U.S. under
Section 10 of the Rivers and Harbors Act of 1899 (33
U.S.C. 403); and for the transport of dredged material for
the purpose of dumping it into ocean waters under Section
103 of the Marine Protection, Research, and Sanctuaries Act
of 1972 (33 U.S.C. 1413). The Corps of Engineersisa
cooperating agency with the MM S as defined by the
Council on Environmental Quality Regulations for
Implementing the Procedural Provisions of the National
Environmental Policy Act (40 CFR Parts 1500-1508). Asa
cooperating agency, the Corps of Engineers may adopt
MMS'sfinal EIS for the Liberty Plan and issue the Corps of
Engineers' Record of Decision. Before adopting the final
ElS, the Corps of Engineers will independently review the
final EIS and will determineif its own National
Environmental Policy Act procedures and eval uations
requirements have been satisfied. If the Corps' review
concludes that its comments and suggestions have been
satisfied, the Corps could adopt MM S'sfinal Liberty EIS.
Without recirculating the EI'S, the Corps of Engineers could
then issue a Record of Decision to approve, deny, or modify
(including selection of another alternative with the EIS)
BPXA's proposed plan for those activities under the Corps
of Engineers’ jurisdiction.

The Environmental Protection Agency is a cooperating
agency with MM S on the Liberty Development and
Production Plan Draft EIS. The Environmental Protection
Agency has primary responsibility for implementation of
Sections 301, 306, 311 and 402 of the Clean Water Act.
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The Environmental Protection Agency shares responsibility
with the Corps of Engineers for implementation of Section
404 of the Clean Water Act and implementation of the
Marine Protection, Research and Sanctuaries Act (MPRSA).
The Environmental Protection Agency has primary
responsibilities for implementation of TitleV of the Clean
Air Act in offshore waters. The Environmental Protection
Agency also conducts reviews and evaluations of the draft
and final EIS s for compliance with the National
Environmental Policy Act and Council on Environmental
Quiality regulations pursuant to Section 309 of the Clean Air
Act.

Section 301 of the Clean Water Act states that it is unlawful
for any person to discharge any pollutant into the waters of
the United States except where permits have beenissued in
compliance with Sections 402 and 404 of the Clean Water
Act. Sections 301 and 306 of the Clean Water Act require
that Environmental Protection Agency establish numeric
limitations or criteria for discharges of water pollutants.
Section 301 also specifically requires that Environmental
Protection Agency establish technol ogy-based effluent
guidelines for new sources and requires that all Section 402
(National Pollution Discharge Elimination System) permits
include effluent limitation protective of water quality.
These criteriamust be met at the “end of the pipe” where
discharge occurs, unless the State issues a variance from its
established water-quality standards and establishes a mixing
zone for that particular discharge. The new source
performance standards applicable to thisfacility are
described at 40 CFR Part 435 Subpart A.

Section 311 of the Clean Water Act establishes
requirements relating to discharge or spills of oil or
hazardous substances. The Environmental Protection
Agency requires that each facility that handles substantial
quantities of oil to prepares a Spill Prevention, Containment,
and Countermeasure Plan and a Facility Response Plan.

Section 402 of the Clean Water Act establishes the National
Pollution Discharge Elimination System program. This
program authorizes the Environmental Protection Agency to
permit point-source discharges of effluent, including process
wastewater and storm water. Discharges must meet all
effluent limitations, including standards based on water
quality, established under other sections of the Clean Water
Act.

In accordance with Section 511(c)(1) of the Clean Water
Act, National Pollution Discharge Elimination System
permit actions for new sources are defined as major Federal
actions subject to the National Environmental Policy Act
(40 CFR Part 6, Subpart F). The Environmental Protection
Agency, as a cooperating agency with MM S for this draft
EIS, will issue a Record of Decision in conjunction with the
final permit action.

In accordance with Section 404 of the Clean Water Act, the
Environmental Protection Agency reviews and comments
on Corps of Engineers decisions on the placement of

I. INTRODUCTION AND RESULTS OF SCOPING

dredged or fill materials in waters of the United States.
Under Section 404(c), in prescribed circumstances, the
Environmental Protection Agency is given the authority to
take the permitting decision from the Corps or Engineers
and make the decision itself. Thiscould overturn a Corps of
Engineers proposed permitting decision that the
Environmental Protection Agency determines will have
unacceptable adverse impacts on municipal water supplies,
shellfish beds, fishery areas, or recreational aress.

In accordance with Section 102 of the MPRSA, the
Environmental Protection Agency must designate areas
suitable for use as ocean disposal sites. Under Section 103
of the MPRSA, the Corps of Engineersisresponsible for
authorizing the transport of material for the purpose of
dumping it into the ocean. The Environmental Protection
Agency is given the flexibility to make its designations
either independently or collaboratively with the Corps of
Engineers. |If the Environmental Protection Agency chooses
to proceed collaboratively with the Corps of engineers then,
under MPRSA, the Environmental Protection Agency must
concur with Corps of Engineers evaluations and decisions
for ocean disposal of materials. If the Environmental
Protection Agency does not concur, then, it will proceed
independently to evaluate and come to a decision on the
suitability of an area as an ocean disposal site.

The most basic goals of the Clean Air Act are to protect
public health and welfare. Section 309 of the Clean Air Act
requires that the Environmental Protection Agency review
and comment on EIS's. In addition, the Environmental
Protection Agency issues a Prevention of Significant
Deterioration permit to address air pollutant discharges.

Other Federal agenciesthat have regulatory responsibility
for this project include the the Fish and Wildlife Service; the
National Marine Fisheries Service; the Department of
Transportation, Office of Pipeline Safety; Federal Aviation
Administration; U.S. Coast Guard; Occupational Safety and
Health Administration; and Federal Energy Regulatory
Commission. Within the State of Alaska many agencies,
including the Division of Governmental Coordination,
Department of Natural Resources, State Pipeline
Coordination Office, and the Department of Environmental
Conservation a so have regulatory authority. The North
Slope Borough a so has regulatory authority over aspects of
this project. In addition to the MM S, many of the above
agencies have participated in the Interagency Team
meetings (see Sec. 1.G.2.a).

By regulation and law, the MM S is required to review and
analyze the environmental effects of the BPXA Plan and the
dternatives. For thisElS, BPXA's Plan isthe Proposal, or
Alternative |. Through the scoping process, we asked for
comments and concerns about the project. We have used
thisinformation to focus our analysis and to generate
reasonable alternatives for analysis. Through the remainder
of the process, we will continue to solicit information and
suggestions.

A. Introduction B. Need and Purpose C. Steps of the EIS Process D. Traditional Knowledge E. Environmental Justice and Indian Trust
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The draft EIS will be distributed for public comment and .
review. We will respond to the public comments in the final

EIS. We have not committed to any specific course of

action and will maintain an open mind throughout the
development of the EIS and decision processes. We will

continue to consider and evaluate all reasonable options.

The Agency-preferred aternative(s) will beidentified in the

final EIS based on the analysis and full consideration of .
comments resulting from the public review of the draft EIS.

We encourage the public to comment on the alternatives,
including the combination alternatives.

B. NEED AND PURPOSE FOR THE
PROJECT

Need: To satisfy the demand for domestic oil and decrease
the dependence of the United States on foreign oil imports.

Purpose: To recover oil from the Liberty Prospect and
transport it to market.

This project helps satisfy the mandate of the Outer

Continental Shelf Lands Act to explore for and develop

offshore mineral resources by developing the oil resources .
of OCS Lease Y-01650 issued by the MMS.

1. Goals of this Environmental Impact
Statement .
e To create an opportunity to exchange information
among the applicant, permitting agencies, and the
public.
e To evaluate the environmental effects of the Proposal
and other reasonabl e geographic (different isand
locations and pipeline routes) alternatives, and .
component design (pipeline designs, burial depths, etc.)
alternatives.
e Torespond to the issues identified during scoping, so
that readers can easily locate and track them.
e Tomeet the National Environmental Policy Act needs
for review by multiple agencies and permitting
authorities and to reduce duplicating and overlapping
efforts between agencies.
e Toinclude the pertinent information needed by other *
agenciesin their decisionmaking process and to provide
an opportunity for other agencies and the public to
review and comment on the analysis before any final
decisions are made.
e Toincludetraditional knowledge of the North Slope's °
indigenous people into the document so that the MM S
and other agencies can benefit from thisinformationin
their decisionmaking.
e To meet the National Environmental Policy Act
reguirements while maintaining a well-documented
record so timely decisions can be made.

To incorporate by reference recent analysis and
information from the Beaufort Sea Oil and Gas
Development/Northstar Project Final Environmental
Impact Statement (U.S. Army Corps of Engineers,
1999) and reference that analysis, when appropriate,
and minimize the need to repeat the Northstar data and
applicable analysis.

To evaluate potential impacts from the proposed action

and alternatives within the EIS sufficiently so the Corps

could incorporate them by reference in their required
evaluations under Section 103 of the Marine Protection,

Research, and Sanctuaries Act; Section 10 of the Rivers

and Harbors Act; and Section 404 of the Clean Water

Act; specifically CFR 230, Guidelines for Specification

of Disposal Sitesfor Dredged or Fill Material,

commonly referred to as the 404(b)(1) Guidelines; and
the Corps procedures for implementing the National

Environmental Policy Act (33 CFR 230-235),

Appendix B, Implementation Procedures for the

Regulatory Program. See Appendices G and H for the

draft evaluations for the Corps permits. Their inclusion

in the EIS provides the public with an opportunity to
comment on those evaluations concurrently with the
draft EIS.

To evaluate the air- and water-quality impacts from the

proposed action and alternatives within the EIS

sufficiently so the Environmental Protection Agency

could incorporate them by reference in their required

evaluations under the Clean Water Act and TitleV of
the Clean Air Act.

To provide information necessary for the National

Marine Fisheries Service's authorization of certain

small takes under section 101 (a) (5) of the Marine

Mammal Protection Act, and/or the issuance of an

Incidental Take Statement for the taking of threatened

or endangered species.

Toincludein thefinal EIS:

- aBiological Assessment for Section 7 Endangered
Species Act consultations with the National Marine
Fisheries Service and the Fish and Wildlife Service
and

- aBiological Opinion for Section 7 Endangered
Species Act consultations prepared by the National
Marine Fisheries Service and the Fish and Wildlife
Service.

To meet the National Environmental Policy Act

requirements for the proposed Plan, including the outer

continental shelf portion of the proposed Right-of-Way
for construction and operation of the pipelines, if the
project is permitted.

To evaluate the environmental effects of the Oil

Discharge Prevention and Contingency Plan (BPXA,

2000b), including the effects of the different cleanup

scenarios devel oped in the oil-spill-contingency plan.

The National Environmental Policy Act does not

require, nor does this EIS evaluation determine, the

adequacy of the Oil Discharge Prevention and

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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Contingency Plan (BPXA, 2000b). This evaluation,
located in Section 111.C.2, provides additional
information about the environmental effects that may
result and that MM S decisionmakers can consider when
deciding approval, modification, or disapproval of the
Development and Production Plan. (Note: The
potential effects from a potential oil spill are fully
evaluated in the EI'S without adjusting or lowering
those effects for cleanup efforts or other mitigation
afforded by response planning.)

I. INTRODUCTION AND RESULTS OF SCOPING

we held scoping meetings in Anchorage, Barrow, Nuigsut,
Kaktovik, and Fairbanks. We also discussed it on aradio
talk show (on station KBRW) in Barrow. The Development
and Production Plan was revised and updated November 2,
1998 (Revision 1) and July 31, 2000 (Revision 2) (BPXA,
20008).

2. Scope of Analysis

The proposed project isto develop the Liberty oil field on
OCS Lease Y-01650 in Foggy Island Bay in the Beaufort
Seaof Alaska. (See Map 1 for the location and Sec. I1.A for
the project description.) This EIS analyzes the effects of the
Liberty Project and reasonable alternative ways to develop
these resources, including various alternative combinations.
It also evaluates the “No Action Alternative.” The EIS
analysis focuses on the effects on the human, physical, and
biological resourcesin the study area. The extent of the
study area may vary between resourcesinthe EIS (i.e.,
biological, social, and physical) as well as by primary,
secondary, and/or cumulative impacts. Generally, the study
areais described by resource in Section V1, Description of
the Affected Environment, in thisEIS. In assessing the
cumulative effects (Sec. V), the analysis covers a broader
geographic area—the Beaufort Sea, North Slope, Trans-
Alaska Pipeline System corridor, and tanker routes to west
coast ports.

C. STEPS OF THE
ENVIRONMENTAL IMPACT
STATEMENT PROCESS

1. Publish the Notice of Intent to Prepare
an Environmental Impact Statement

On February 23, 1998, we published a Notice of Intent to
Prepare an EIS based on BPXA's Development and
Production Plan dated February 17, 1998. On February 19,
1998, we considered the Plan to be “submitted” according to
Federal regulations (30 CFR 250.34(f) [63 Federal Register
[FR] 290477]) and sent copies to Federal and State
agencies, the North Slope Borough, and local communities
(Barrow, Nuigsut, and Kaktovik). Copies also were located
in our office in Anchorage, the Noel Wien Library in
Fairbanks, and the Tuzzy Consortium Library in Barrow.
We sent notices that the Plan was available for review to our
mailing list of interested parties. After distributing the Plan,

2. Conduct Scoping

“Scoping” isa public process to determine the range of the
issues relating to the BPXA's proposed plan and to identify
issues and concernsto be analyzed inthe EIS. This
information may come from interagency discussions, public
meetings, and written comments. Scoping also is used to
develop aternatives to BPXA’s Plan and mitigating
measures that could eliminate or reduce potential
development impacts. Alternatives could include
technological modifications to the Plan or different drilling
and production island locations or pipeline routes. The
scoping process includes an evaluation of the issues,
aternatives, and mitigating measures that will be addressed
in the EIS and those that will not be addressed. The reasons
for not addressing some of the issues, aternatives, or

miti gating measures suggested during scoping are noted in
the EIS and/or scoping report (Appendix E).

Scoping is an ongoing process. For the Liberty Plan EIS,
scoping has consisted of two phases. Theinitia phase
included the receipt and evaluation of comments from the
publication of the Notice of Intent to Prepare an EIS (Sec.
1.C.1) and scoping meetings; summaries of these comments
are included in the Scoping Report (see Appendix E).

Scoping meetings took place in 1998 in Nuigsut (March 18),
Barrow (March 19), Anchorage (March 25 and April 8),
Kaktovik (March 31), and Fairbanks (April 1). Our staff
and BPXA'’s representatives attended these meetings;
provided an overview of the Plan; and answered questions
about the Liberty Project, process, and schedule.

Following the scoping meetings, we have continued scoping
for the Liberty Plan EIS, and we continue to evaluate
suggestions as we receive them. Additional scoping
comments were provided as part of the information update
meetings in Fairbanks, Barrow, Nuigsut, Kaktovik, and
Anchorage in October and November 1999. (The minutes
of these meeting are provided in Appendix E.).

3. Prepare the Draft EIS

This EIS describes BPXA's Proposal, as outlined in the
Plan, Revision 2, dated July 31, 2000 (Alternative | of this
ElS), to develop and produce oil from Liberty. ThisEIS
also:

e describesthe affected environments (Sec. V1),

A. Introduction B. Need and Purpose C. Steps of the EIS Process D. Traditional Knowledge E. Environmental Justice and Indian Trust
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e analyzes potential impacts to these environments (Secs.
[11.Cand I11.D),

e  describes alternatives to the Proposal and analyzes the
potential effects from these alternatives (Sec. V),

e analyzes potential cumulative effects to these
environments (Sec. V), and

e  records consultation and coordination with others (Sec.
VII).

The draft EIS complies with the filing requirements of 40
CFR 1506.9 of the Council on Environmental Quality
regulations and is filed with the Environmental Protection
Agency. An announcement of the availability of thisEIS
has been published in the Federal Register and in the local
media

4. Take Public Comments

We will accept comments on the draft EIS for 60 days
following its availability to the public. We will hold public
hearings and announce their dates and locations in the
Federal Register. The date, time, and location for the public
hearings will be posted at

http://www.mms.gov/al aska/cproject/cproject.htm.

e water currents

e fish and wildlife and their habitats

e historical and current uses of the land and water for
subsistence or other traditional activities

e how human activities affect wildlife and the
environment

The North Slope Borough, in itsreview of the Liberty
preliminary draft EIS noted that: “It isimportant to
recognize that this knowledge, often simply referred to as
‘TK,” encompasses more than the vast amount of
information passed down from many generations past. It
also includes contemporary knowledge of eventsin the
recent past; the size, behavior, and trends in regional
wildlife populations; and experiences relating directly to
impacts of industrial operations’ (North Slope Borough,
2000).

The Northstar EI'S provides another source of traditional
knowledge information and is incorporated by reference.
Chapter 2 of the Northstar EI'S provide good background
discussion and general description of traditional knowledge.

5. Prepare the Final EIS

After considering the public’s comments, we will determine
the scope of the final EIS. It will contain comments on the
draft EIS, responses to comments, and any resulting major
changes from the draft EIS. The agency(s) preferred
alternative(s) will be identified in the final EIS.

D. TRADITIONAL KNOWLEDGE

The traditional knowledge of the Inupiat peopleisimportant
to understand when making decisions for projects on the
North Slope and in the Beaufort Sea. This section describes
how MMS gathered and incorporated traditional knowledge
of the indigenous Inupiat people to help evaluate the
potential effects of developing and producing oil under the
Liberty Project.

The Inupiat have lived for many generations off the land
and waters of Alaska’s North Slope. “Traditional
knowledge’ refersto the Inupiat experience, familiarity, and
awareness of the arctic landscape and the resources it holds.
Traditional knowledge passes relatively unchanged from
generation to generation, but it also adapts to changesin
technology and socioeconomic conditions. Traditional
knowledge includes expertise on the following:

e weather

e seaice

1. Cultural Basis of Traditional
Knowledge

The Inupiat culture, like other Alaskan Native cultures,
focuses on harvesting, processing, distributing, storing, and
consuming wild foods (Stephen R. Braund and Assocs. and
P.J. Usher Consulting Services, 1993). It also emphasizes
using resources for clothing, shelter, fuel, and ceremonial
items. The most significant beliefs and values grow from
fundamental relationships between the following:

e people and the environment (including wild resources)
e other people

e their ancestry

The importance of the first two relationships stems from
people depending on one another and the environment for
their survival. The third relationship shows that the I nupiat
depend on knowledge and skills passed between
generations, and that they believe those who came before
knew the correct and proper way to live.

2. The Protocol for Collecting and Using
Traditional Knowledge

A protocol was developed to extract, from past testimony
and community meetings, traditional knowledge that relates
to ail and gas activitiesin the Alaskan Beaufort Sea. S.R.
Braund and Assocs., under contract with Dames and Moore,
developed a database for the Northstar EIS to catalogue
testimony provided by local North Slope residents over the
past 20 years of oil and gas development. The database

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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(Dames and Moore, 1988) was organized using the
following categories:
e sources of testimony (including lease sale/development
event, date, and location),
e name and residence of person providing the testimony,
e key words for subject of testimony and for
i ssue/devel opment impact, and
e gpecific quotes of individual testimony.

For this EIS, the database was queried to obtain selected

summaries of information. Examples of potential

summaries include all testimony over time by specific

individual, all testimony regarding ice conditionsin the

Beaufort Sea, and all testimony from a particular lease sale.

See Sections 111.C.3.h and i (Subsistence-Harvest Patterns

and Sociocultural Systems) for illustrations of how

traditional knowledge was incorporated into this EIS and

into the design, construction, and operations of the proposed

project to minimize potential conflicts with subsistence

users. The EIS analysts can search this system to learn such

things as:

e what sea-ice issues were raised;

o which people in Kaktovik, for example talked about
transportation issues;

e what each person said; and

o what each person’stitle or affiliation is.

This information captures the traditional perspective about
the potential effects of the Liberty Project and other oil and
gas development activities on the North Slope. In some
instances, the words of individual speakers are incorporated
and cited. In other cases, several people shared an
observation or concern, which is paraphrased in asingle
statement and cited.

Traditional Knowledge gathering efforts undertaken
specifically for the Liberty Project include: (1) meeting
minutes from the 1999 community meetings conducted
under the auspices of Environmental Justice (see Appendix
B); (2) use of an interim portion of the Inupiat Traditional
Knowledge collection study by the Barrow non-profit
Ukpeakvik Inupiat Corporation; (3) the Arctic Nearshore
Impact Monitoring in Development Area study that includes
atask for gathering subsistence whaling Traditional
Knowledge from Nuigsut whalers; and (4) an in-depth
assessment and use by MM S analysts of existing Traditional
Knowledge sourcesthat include: Traditional Knowledge
citations for the Northstar final EIS, the Traditional
Knowledge database devel oped by Dames & Moore for the
Northstar Project from MMS hearing transcripts, Native
interviews from the North Slope Borough’s Mid-Beaufort
Sea Traditional Resource Survey, Traditional Knowledge
from the North Slope Borough document Cross I sland:
Inupiat Cultural Continuum, and Traditional Knowledge
gleaned from the North Slope Borough's Subsistence
Harvest Documentation Project Data for Nuigsut, Alaska
(North Slope Borough, 19974).

I. INTRODUCTION AND RESULTS OF SCOPING

3. Environmental Research

In response to local Inupiat concern, the MMS
Environmental Studies Section designed a number of
studies to address Native concerns. Ongoing studies
include: (1) abowhead whale feeding study in the Eastern
Beaufort Sea that involves the collaboration of Kaktovik
whaling captains; (2) the collection of Inupiat Traditional
Knowledge into database form by the Barrow nonprofit
Ukpeakvik Inupiat Corporation; and (3) the Arctic
Nearshore Impact Monitoring in Development Area
(ANIMIDA) study that includes atask for gathering
subsistence whaling Traditional Knowledge from Nuigsut
whalers. Proposed studies that include Traditional
Knowledge are: (1) the Traditional Knowledge/Western
Science Bowhead Whale Migration Seasonal Report that
will summarize activities of Native whalers and Western
scientists in the Beaufort Seain a semiannual newsl etter
written for the general Inupiat subsistence hunter; and (2) a
socioeconomic and cultural change monitoring study on the
North Slope. The MMS was asked to assist the North Slope
Borough in its Bowhead Whale Census and provided
personnel for this effort.

E. ENVIRONMENTAL JUSTICE,
INDIAN TRUST RESOURCES, AND
GOVERNMENT-TO-GOVERNMENT
COORDINATION

Executive Order 12898, Environmental Justice, requires that
Federal Agenciesidentify and address disproportionately
high and adverse human health and environmental effects of
its actions on minority and low income populations.

To meet the direction of Executive Order (EO) 12898
(Federal Actionsto Address Environmental Justicein
Minority Populations and Low-Income Populations) and the
accompanying memorandum from President Clinton to the
heads of all Departments and Agencies, MMS held
Environmental Justice Meetingsin Barrow, Nuigsut and
Kaktovik. Environmental Justice, asaformal part of the
Saciocultural Systems analysis, isdiscussed in Section
111.C.3.i, Effects of Disturbance on Sociocultural Systems.
The MM S met with local tribal governments to discuss
subsistence issues and the Liberty Project during scoping
meetings in the community of Nuigsut on March 18, 1998,
in the community of Barrow on March 19, 1998, in the
community of Kaktovik on March 31, 1998. MMS has
established a dialogue on environmental justice with these
communities, and follow up meetings to address
environmental justice issues were held on November 1,
1999, in Barrow; November 2, 1999, in Nuigsut; and on
November 5, 1999, in Kaktovik.

A. Introduction B. Need and Purpose C. Steps of the EIS Process D. Traditional Knowledge E. Environmental Justice and Indian Trust
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The environmental justice concerns raised during scoping
and from the environmental justice meetings are covered in
this EIS in the sections on Subsistence-Harvest Patterns,
Sociocultural Systems, and marine mammals (see Sec.
[11.C.3). Theanalysesin these sectionsincorporate
Traditional Knowledge of the Inupiat people of the North
Slope communities of Barrow, Nuigsut, and Kaktovik,
along with western scientific knowledge. Environmental
Justice is discussed in more detail in Appendix B, Part H.

The Department of the Interior and MM S are responsible for
ensuring that Indian Trust Resources of federally recognized
Indian Tribes and their member that may be affected by
these project activities are identified, cared for, and
protected (Appendix B, Part G). No significant impacts
were identified during the EI'S scoping process, including
the Environmental Justice meetings, that pertain to this
topic. Native alotmentsin the project are discussed in
Section I11.C.3.i.

To meet the direction of EO 13084 (Consultation and
Coordination with Indian Tribal Governments) which states
that the U.S. government will continue "to work with Indian
tribes on a government-to-government basis to address
issues concerning Indian tribal self-government, trust
resources, and Indian tribal treaty and other rights,” MMS
has met with the local tribal governments of Barrow,
Nuigsut, and Kaktovik as well as the Inupiat Community of
the Arctic Slope (the recognized regional tribal government)
and an important non-governmental Native organization the
Alaska Eskimo Whaling Commission. Notes from the 1999
meetings can be seenin Appendix E. These tribal
governments were contacted by letter and given the
opportunity to participate in the development of this EIS.
None of the letters sent received a response; nonetheless, in
Liberty meetings held on the North Slope, we have met with
these groups to keep them informed of this Proposal, and
will continue to do so. Local Inupiat government
representatives are members of our Outer Continental Shelf
Lease Sale Advisory Committee that meets to discuss and
resolve issues that arise from recent lease sales.

F. FORMAT AND STRUCTURE OF
THIS EIS

1. Format of this EIS

Section | (this section) of the EIS discusses the reasons this
EIS has been developed, describes the roles of the Federal
Agencies, presents the Purpose and Need of the project,
reviews the Scoping Process, and provides information of
the issues, alternatives, and mitigating measures that are
carried forward in thisEIS. It aso providesinformation
about the issues, alternatives, and mitigating measures that
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were presented in scoping that are not being carried forward
for further discussion in this EIS.

Section Il of the EIS describes dl of the alternatives. The
aternativesin this EIS are organized into three options for
the decisionmaker:

e Approve the project as submitted.

e Disapprove the project.

e Approve amodified project.

The BPXA Proposal (Alternative I) isdescribed first. The
No Action (Alternative I1) is next and addresses the second
option. Then, to address the third option, five sets of
"component alternatives' are described, followed by three
“combination aternatives’ and the BPXA Proposal. The
project elements that are common to al alternatives are not
re-described in each section, but the reader needs to
remember that all alternatives (both component and
combination) are complete projects.

Section |11 of the EI'S discusses the environmental effects of
the BPXA Proposal by resource categories. This evaluates
the effects of the first decision option mentioned above,
“Approve proposal as submitted.” Each resource category -
- bowhead whales, eiders, seals, polar bears, air quality, etc
are discussed. Each discussion is divided into two parts:
effects that are shared or general to all alternatives and
effects that are specific to the BPXA Proposal. Informat,
the first part of the discussion in Section |11 is a summary of
the effects. Subsequent parts address natural resources and
the important issues that were raised in the scoping process.

Section 1V of the EIS discusses the environmental effects of
the alternatives. We start with the No Action Alternative,
which analyzes the effects of the second decision option,
“disapprove the project.”

We then turn to an assessment of effects of the rest of the
aternatives. They are relevant to the third decision option,
“approve a modified project.” Welook at two groups of
aternatives, one called “component alternatives’ and the
other called “combined alternatives.” These are described
here and explained in detail in Section |.H.2 and in Sections
II.Cand D. In brief, we use the phrases “component,”
“component alternative,” and “set of component
aternatives’ to give them important specific meanings. In
describing the Liberty Project and various alternatives, we
use the word “component” when referring to one of afew
specific project elements. Examples of components are type
of slope protection, pipeline design, and gravel mine site.

A “component alternative” is used to identify a specific
aternative. Each “component alternative” evaluated in this
ElSisafull aternative but focuses on a single project
component. Examples of component alternatives are “Use
the Kadleroshilik River Mine Site” and “ Use the Duck
Island Mine Site.” These two component alternatives are
grouped together as a “set of component alternatives’ called
“Alternative Gravel Mine Sites.”

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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For the “component alternatives,” we first address the
effects that are common to all the alternativesin the set and
then discusses the effects specific to each “component
alternative.”

The description and analysis of “component alternatives’
provides the decisionmakers and readers with a good
understanding of the impacts that would be expected to
occur for the component alternativesin each set. To aid the
decisionmakers and readers in understanding how to make
tradeoffs in selecting particular combinations of component
alternatives, we have devel oped three “ combination
alternatives’ that we compare to each other and to the
BPXA Proposal. The evaluation of the combination
alternatives appearsin Section IV.D. Together, these four
combination alternatives do not reflect any agency’s (or
agencies’) preferred alternative or preliminary decision.
They areincluded to provide additional information and
understanding.

Section V evaluates the cumulative impacts of the Liberty
project (Alternative |). Because of the nature of this
development project and because the effects of alternatives
are similar to the effects of the Proposal, we do one
cumulative evaluation for all alternatives.

Section VI describes the affected environment. Some
readers may choose to read Section V before Sections 111
and IV to learn the basic features of the environment before
reading the evaluation of the impacts.

2. Structure of the EIS

The Liberty Development and Production Plan submitted by

BPXA (Liberty Plan) sets forth a complicated engineering

strategy with many elements or engineering decisions. A

very large number of EIS alternatives could be devel oped

for this project if one or more aternatives were devised for

each project element. The structure of this EIS was

developed around alternatives for those elements that would

address the key issues raised about the project during the

scoping process. For this EIS alternatives are full

alternatives, that is, they include all of the elements of the

project. Therefore all of the alternativesin this EIS have

many project elements and engineering decisionsin

common. A summary of some of the project elements

common to all aternativesin this EIS follows:

e Construction of an offshore man- made gravel island.

e  Gravel would be mined onshore and transported by
trucks using ice roads to the island location.

e Tothe extent possible, construction would occur during
the winter.

e The planned construction process would occur over two
years.

e The oil would be transported from offshore to the shore
viaburied pipeline.

I. INTRODUCTION AND RESULTS OF SCOPING

e Thispipeline would be constructed using conventional
construction equipment.

e Most construction and fabrication of the offshore
pipeline would occur on work pads on the surface of the
ice.

e TheLEOS leak detect system would be installed with
offshore pipelines.

e Inaddition to the LEOS system, a pressure point
analysis and mass balance leak detection would be
installed for leak detection.

e Excesstrenching material would be disposed at
approved ocean dumping sites.

e The onshore pipeline would be above ground on
vertical support members and would be a minimum of
5-foot above ground.  Two small gravel pads would be
installed:

- oneat the shore crossing and
- asecond at the Badami Pipeline tie-in location.

e The Liberty Prospect would be developed using 23
wells.

e All of the drilling waste material (muds and cuttings)
would be re-injected into a disposal well.

e Thefield would be developed using water flood and gas
re-injection to maintain reservoir pressure.

e Production processing facilities and camp facilities
would be constructed on the island.

e Natura gaswould be used to fuel al activities on the
island after the production facilities are constructed and
operational on the island.

e |ceroadswould be constructed annually during the
winter to provide access to the island for construction
and operation. During broken ice and open water
conditions, helicopters and marine vessels would be
used to transport personnel and materials to the island.

e Waste materials from the island would either be re-
injected into the disposal well or disposed of at
approved sites.

e The same oil-spill-response plan would apply to all
aternatives.

To develop the EIS aternatives we turned to the scoping
process to identify the important issues about this project.
The main issues that emerged from the scoping process
were;

oil in the environment;

noise disturbance to the environment;

other effects on physical and biological resources,
cumulative effects;

effects on subsistence;

effects on socia and economic systems; and
conservation of oil and gas resources.

Nogh~owhE

The alternatives that were developed to address these issues
involve five project components. Five sets of “component
aternatives’ were developed to address the scoping issues:

Thefirst set of component alternatives, Alter native
Drilling and Production Island L ocations and Pipeline

A. Introduction B. Need and Purpose C. Steps of the EIS Process D. Traditional Knowledge E. Environmental Justice and Indian Trust
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Routes, has three potential choices: Use Liberty Island
location and Pipeline Route (Alternative I, Liberty Plan);
Use Southern Island location and Eastern Pipeline Route
(Alternative 111.A); and Use Tern Island location and
Pipeline Route (Alternative 111.B).

The second set of component alternatives, Alternative
Pipeline Designs, has four potential choices: Use Single
Walled Steel Pipe (Alternative I, Liberty Plan); Use Steel
Pipe-in-Steel Pipe (Alternative IV.A); Use Steel Pipe-in-
HDPE (plastic) (Alternative IV.B); and Use Flexible Pipe
(Alternative IV.C).

Thethird set of component alternatives, Alter native Upper
Island Slope Protection Systems, has two potential
choices: Use Gravel Bags (Alternative |, Liberty Plan) and
Use Steel Sheetpile (Alternative V).

The fourth set of component alternatives, Alternative
Gravel Mine Sites, has two choices: Use Kadleroshilik
River Mine (Alternative |, Liberty Plan) and Use Duck
Island Gravel Mine (Alternative VI).

The fifth set of component alternatives, Alternative
Pipeline Burial Depths, hastwo choices: Use a 7-Foot
Burial Depth (Alternative I, Liberty Plan) and Use a 15-Foot
Trench Depth (Alternative VI1).

Decisionmakers pursuing the third decision option
(“approve a modified project”), as listed in Section |.F.1,
would make on choice from each set of component
alternatives. That means there are 96 possible combinations
(4x3x2x2x2=96). The EIS cannot reasonably
evaluate all 96 possible combinations that could be chosen.
So instead, atwo-step process was used to evaluate
alternatives.

In the first step, we did a detailed evaluation of each
separate component alternative. Each component
aternative isafull alternative like the BPXA Proposal in
that it includes al elements needed to develop afull project,
but it focuses on the one changed component. For example,
the Use Duck Idand Gravel Mine Alternative (Alternative
V1) islike BPXA's Proposal except that the gravel would be
extracted from the Duck Island Site instead of the
Kadleroshilik River Mine Site. This approach ensures the
key concerns and issues identified by commenters would be
the focus of our alternative evaluation.

However, this approach resulted in the evaluation of only 8
of the 96 possible combinations of component alternatives,
and all of them have only one component that is different
from BPXA’s Proposal. Further, this approach does not
facilitate an evaluation of concurrently selecting multiple
component alternatives. As a second step, to ensure
evaluation of wider range of alternatives, the Liberty
Interagency Team developed three additional alternatives,
referred to in the EI'S as combination alternatives. These
alternatives are full alternatives too, and include all of the
elements needed to develop afull project.
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These combination alternatives were selected to encompass
the entire range of 96 possible alternatives. For example,
one of the combination alternatives (Combination
Alternative C) has none of the component alternatives
included in the BPXA Proposal. So the combination
aternativesin this EIS range from the BPXA Proposal to a
proposal as different from BPXA's as possible, and includes
two other combination alternatives in between. Evaluating a
reasonable number of combinations that covers this range
alows the decision maker to ultimately select any of those
96 possibilities. (See Question 1b of the Forty Most Asked
Questions Concerning the Council on Environmental
Quality National Environmental Policy Act Regulations, 46
Federal Register 18026 as amended.)

Table I-1 shows the relationship between the “component
aternatives’ and the “combination alternatives’ evaluated
inthisEIS.

The EIS devotes extensive text to the effects of the
component alternatives, but only includes the highlights of
the effects of the combination aternatives. Our rationale
for thisisthat the component alternatives are the building
blocks for the combination alternatives. With athrough
understand of the building blocks, the reader or decision
maker can more easily review the combination alternatives
formulated by the Liberty Interagency Team or use the
blocks to construct whatever combination is preferred. We
found the effects of the component alternatives are additive,
not synergistic. That is, the sum of the partsis not greater,
but equal to the whole (see Sec. IV.E). Therefore, the
effects of the combination alternatives are ssmply, the
addition of the common and specific effects for each of the
individual component alternative to the general effects of
developing the Liberty Prospect.

3. Basis for Formulating the Alternatives

a. Liberty Environmental Impact Statement

In considering which of the proposed alternatives (see the
Scoping Report in Appendix E) to select, we assessed their
technical viability, economic feasibility, and environmental
soundness, to ensure they met the Council on
Environmental Quality Regulation requirement that it be
“reasonable.” Numerous other possible alternatives could
have been analyzed but candidate alternatives that are
uneconomic are not considered to be reasonabl e because
BPXA would never proceed with a project that it expects
would cost more than it would earn. Candidate alternatives
that do not alow for full or nearly full development of the
field or that are technically nonviable also would not be
funded. In effect, such alternatives become the same asthe
No Action Alternative.

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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This project focuses our analysis on avery small area of the
Beaufort Sea and the alternatives evaluated in thisEIS
reflect the many constraints of a devel opment proposal:

e Theresources are located where they were discovered.
They cannot be moved to another location that may
have fewer environmental effects.

e Extended-reach drilling for this applicationislimited to
adistance of about 4 miles. (See Appendix D-3 for a
more thorough analysis.)

e  Some activities can be accomplished only during
specific seasons in the Arctic; i.e., sealifts can only take
place during the summer in open water.

We have studied and evaluated oil and gas leasing,
including potential development in the Beaufort Seain
seven lease-sale EIS's. Theinformation developed in these
earlier evaluationsis reflected in the Stipulations and
Mitigating Measures that apply to Lease Y-01650 issued to
BPXA for Sale 144. These mitigating measures (see
Appendix B) and the MM S Rules and Requirements already
have incorporated much of the biological, technical, and
traditional knowledge. BPXA built these requirements and
mitigating measures into their Plan. For instance, BPXA
already isrequired to meet and coordinate with affected
communities and Native organizations and to identify and
avoid critical habitat and subsistence activities.

b. Northstar Environmental Impact
Statement

The Northstar Final EIS (U.S. Army Corps of Engineers,
1999) discusses and eval uates various technical options
available for offshore oil and gas operations in the Beaufort
Sea. Section 3.4.2 of the Northstar Final EIS presents a
comparison of various factors used by an oil company in the
decisionmaking process for preparing a viable proposal .
Numerous choices are available to configure technologies
and facilities for the various phases of oil and gas activities:
seismic surveys; exploration drilling;
development/production; oil and gas processing;
transportation of produced fluids; and facility
decommissioning and abandonment.

Asthe Northstar EIS shows, one particular set of scenarios
would work best in one instance, while another set would be
more appropriate in different circumstances. The choices
are dictated by environmental conditions at the site,
technology available within the timeframe of the project,
plus economic considerations and long term goals of the
project. Characteristics such as water depth, distance from
shore, reservoir depth below the seafloor, reservoir
thickness, degree of faulting, reservoir permeability and
porosity, and the overall areal extent of the reservoir are
important. Selection of drilling and/or production structures
and technology is based on the site-specific environmental
and geological conditions of the offshore site, the structure
of the reservoir, and project economics. In addition, oil
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recovery and processing methods, options for transportation
of product, and relationships between onshore and offshore
facilities influence structure design and location.
Preparation of aviable proposal isa complicated processin
which an oil company must weigh these variables before
submitting its Development and Production Plan to the
regulatory agencies.

Alternatives for the EIS also must be devel oped with these
same factorsin mind if they are to be reasonable and viable.
Sections 3.5, 4.2, 4.3 and the first part of 4.4 of the
Northstar EIS (U.S. Army Corps of Engineers, 1999)
discuss the reasonable devel opment options and the
selection of alternatives for the Northstar Project. These
sections provide the rationale for including or eliminating
options and alternatives related to drilling methods,
production structures, and recovery and transportation
methods. The Liberty Environmental Report (BPXA,
1998a:Ch. 2) also identifies and discusses a wide range of
different development and production concepts and methods
that were considered and evaluated by BPXA asthey
determined the best way to develop this project. These
documents adequately eval uate those technologies and
methods and present the rationale and reasons for not
considering them further. These discussions apply equally
to the Liberty Project. Rather than repeat these lengthy
evaluations, we recommend interested persons review those
documents, which are incorporated by referencein this EIS.

G. SCOPING EFFORTS,
ORGANIZATION, AND EIS ISSUES

1. Initial Scoping

In response to our Notice of Intent dated February 17, 1998,

we received written comments from the following Federal

and State agencies and other groups and individuals:

U.S. Department of Energy

State of Alaska, Division of Governmental Coordination

Greenpeace et al.

U.S. Department of the Interior, Office of the Secretary,
Office of Environmental Policy and Compliance

Alaska Public Campaigns and Media Center

David von den Berg

Petersburg Energy LLC

All written and oral comments from the scoping meetings
are included in the Scoping Report and summarized in the
following. We received oral comments from representatives
from the Alaska Eskimo Whaling Commission, City of
Barrow, City of Kaktovik, City of Nuigsut, North Slope
Borough (Office of the Mayor, Planning Commission,
Planning Department, and Wildlife Management), Alaska
Center for the Environment, Greenpeace, National
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Resources Defense Council, and Northern Alaska
Environmental Center. Among the key issues identified in
scoping were concerns about potential oil spills; oil-spill
containment and prevention; disturbances, such as noise and
sediment plumes; discharges into the air and water;
subsistence harvest and sociocultural disturbances; and
cumulative effects. All of the key scoping issues analyzed
inthis EIS are summarized in Table I-2. See Appendix E
for the Scoping Report, which also lists attendees at the
meetings.
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protocol for Environmental Justice and explained that these
concerns were handled primarily through scoping and public
meetings, subsistence-resource research and data collection,
and impact analysis and mitigation developed during the
EIS process. Overall, no new scoping issues were
identified, but many concerns were raised again that will be
addressed in the EIS analyses.

2. Additional Scoping - Interagency
Team Meetings and Information Update
Meetings

a. Interagency Team Meetings

The Liberty Interagency Team was created in the spring of
1998 to discuss a broad range of issues related to the
development and content of the Liberty EIS. The Liberty
Interagency Team has participation from five Federal
Agencies (Minerals Management Service, Fish and Wildlife
Service, U.S. Army Corp of Engineers, National Marine
Fisheries Service, Environmental Protection Agency); two
State of Alaska Agencies (State Pipeline Coordinator’s
Office and the Division of Governmental Coordination), and
the North Slope Borough. The Interagency Team met
periodically during the EIS preparation process. A
description of the various agencies roles and permitting
authority is provided in Section I.A. Scoping and EIS
alternatives were major issues of discussion for the Liberty
Interagency Team.

b. Information Update Meetings

The EIS was put on hold while the Northstar EIS and
decision process was being concluded in the first half of
1999. In October and November 1999, we held a series of
information update meetings in the same communities
where we held scoping meetingsin early 1998. The purpose
of these meetings was to provide information on the status
of the EI S and to gather additional information about
environmental issues and concerns. The minutes of those
meetings and alist of attendees at the meetings can be found
in Appendix E.

Thefirst in this series of Information Update Meetings was
held in Fairbanks on October 28, 1999. Twelve persons
attended, and those testifying primarily were in support of
the project. No new scoping issues were raised.

Meetings on the North Slope took place in Barrow
(November 1), Nuigsut (November 2), and Kaktovik
(November 5). The MMS team presented its developing

3. Scoping Organization

The MMS organized the information gathered during
scoping into three groups: issues, alternatives, and
miti gating measures.

Key issues have been grouped in seven groups as noted
below. A moredetailed list of issuesis provided in Table |-
2. Weuse the term “key issues’ to mean the most
significant issues that were raised during scoping that are
relevant and appropriate for evaluation in thisEIS. By most
significant issues, we mean issues that are of most concern
(a) to our constituents as voiced in Liberty scoping and
information update meetings and (b) as judged by MM S and
Interagency Team experts in the human, marine, and coastal
environment. In determining which are the most significant
issues, we depended heavily on the results of more than
$100 million in MM S-funded environmental and
socioeconomic studies applicable to the Alaskan Beaufort
Searegion. These key issues are analyzed in the Sections
11,1V, V and IX. Someissues (for example, impact
assistance) are discussed in the Scoping Report in Appendix
E and in Section |.G.4 but are not evaluated further.
Another set of issues (for example, project abandonment)
are discussed as part of the Proposal (see Secs. I1.A and
111.D.6), but the effects essentially are the same for all
aternatives, and they are not repeated in the alternatives
analysis.

Alternatives are briefly mentioned in the Scoping Report
and in Section 1.H.3. They are described in detail in
Sections I1.B through D, and they are analyzed in Section
IV of the EIS. Other candidate changesto the project,
which were not selected as alternatives are discussed and
evaluated in the Scoping Report or in Section |.H.5, but they
are not carried forward for further evaluation.

Mitigating measures are mentioned in Section |.H. The
project already incorporates a considerable amount of
mitigation. Thisinvolves mitigation that is part of the
BPXA Proposal; mitigation that is part of the MMS Lease
through stipulation and information to lessees, and other
Agency (Federal, State, and North Slope Borough)
mitigation that is standard for permits to develop projects on
the North Slope of Alaska. Other suggestions for mitigation
were made during the scoping process. These are discussed
in Sections |.H.7 and 8 but not carried forward for further
evaluation.

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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4. List of Key Scoping Issues and
Location of Analysis in this EIS

Table -2 lists key issues and references applicable sections
in the EIS where appropriate information or analyses may
be found. The main issues that emerged from the scoping
process were:

Oil in the environment;

Noise disturbance to the environment;

Other effects on physical and biological resources,
Cumulative effects,

Effects on subsistence; and

Effects on socia and economic systems.

Conservation of offshore oil and gas resourcesis part of the
MMS agency mandate.

The determination of the issues analyzed in this EIS is based

on:

e Comments MMS received during the Liberty scoping
and information update meetings (Appendix E) and
other meetings between North Slope and Borough
individuals and organizations and MM staff.

e The MMS'sexperience in defining issues from
comments (concerns) expressed throughout the EIS
process for nine previous OCS oil and gaslease salesin
the Beaufort and Chukchi Seas and a Federal oil and
gas lease sale in the northeastern part of the National
Petroleum Reserve-Alaska.

These comments generally relate to the perceived and/or
potential effects oil and gas devel opment activities might
have on resources, activities, systems, and programs within
and adjacent to the affected area.

The Council on Environmental Quality National
Environmental Policy Act regulations emphasize identifying
(40 CFR 1501.1(d)), describing (40 CFR 1500.1 and
1502.2(a)) and analyzing (40 CFR 1501.7(2)) significant
issues. ldentifying, describing, and analyzing significant

i ssues examines both the context and intensity of
significance as defined by the Council on Environmental
Quality National Environmental Policy Act regulations (40
CFR 1508.27). Context considers where the proposed
action would occur, what the affected resources may be, and
whether the effects on these resources are local or regional
in extent. Intensity considersthe level of any potential
impacts taking into account such factors as whether the
impact is beneficial or adverse, the uniqueness of the
resource (for example, threatened or endangered species),
the cumulative aspects of the impact, and whether Federal,
State, or local laws may be threatened.

5. Other Issues Raised During Scoping
e Administrativeerrorsor omissionsin the Qil
Dischar ge Prevention and Contingency Plan. Many
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comments (mainly from the State of Alaska) noted
specific errors and omissionsin the Oil Discharge
Prevention and Contingency Plan. These errors and
omissions have been addressed in the revised oil-spill-
contingency plan submitted with the revised Plan dated
November 9, 1998. These comments were technical or
administrative in nature and do not affect the scope or
level of the development proposal being analyzed in the
ElIS.

Expanding agr eements about whalesto cover
bearded seals. The processfor MMS lease sale
Stipulation 5, Subsistence Whaling and Other
Subsistence Activities (which appliesto the Liberty
lessees), would cover all subsistence marine mammals,
not just whales. The National Marine Fisheries Service
uses a Letter of Authorization to monitor bearded seals
and to authorize incidental take of marine mammals.
BPXA would request a Letter of Authorization (or an
Incidental Harassment Authorization) from the National
Marine Fisheries Service to alow incidental take of
bowhead whales and ringed and bearded seals during
project construction and operations. The MMS would
coordinate and cooperate with the National Marine
Fisheries Service on this monitoring.

Assessing technical and engineering issuesfor the
proposed pipeline and gravel island. A number of
technical and engineering issues for the proposed
pipeline and gravel island design are analyzed in the
EIS. However, the detailed pipeline engineering would
be verified through MM S and State of Alaskatechnical
review of the pipeline right-of-way applications. The
gravel island design would be verified through our
Platform Verification program. The pipeline and gravel
island would have to meet a separate, very rigorous
evaluation and review that considers all engineering
aspects of pipeline and gravel island integrity. If these
review agencies determine that additional measures are
required for environmental protection or design
integrity, the application must be modified. Inthe
event that significant design changes do occur and if
they significantly could change the type and level of
effects evaluated in the EIS, a supplemental National
Environmental Policy Act document would be
prepared. Asdescribed in Section |1, the MM S believes
there is sufficient information to eval uate reasonable
foreseeable adverse environmental effects.

Need for air-quality monitoring. No air-quality
monitoring currently is proposed by BPXA for this
project. Information on existing air quality isincluded
in BPXA's Prevention of Significant Deterioration
permit application (Part 55) submitted to the
Environmental Protection Agency and used in modeling
the air quality impacts from proposed plan activities.
As described in the (Part 55) permit, there has been
long-term monitoring at the Prudhoe Bay Unit, and air-
quality monitoring currently is being conducted at the
Badami Unit. Final determinations for additional
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monitoring would be determined by EPA at the end of
the permit review process.

e Insitu burning. Insituburning isaresponse
technique in ail-spill-contingency plans for cleaning up
and disposing of spilled oil during periods of broken ice
when mechanical responseislimited. The effects of in
situ burning of oil were evaluated in the Beaufort Sea
Lease Sale 144 final EIS (USDOI, MMS, 1996a),
which isincorporated here by reference. The Regional
Response Team has guidelines to evaluate options for
situ burning that would be followed by the Federal On-
Scene Coordinator before any in situ burning is
approved.

e Climate change and alter native ener gy sour ces.
These issues are broad topics and reflect worldwide
operations. Analytical tools and techniques that would
allow the assessment of the contribution of asingle
development project, such as Liberty, to the global
effectsdo not exist. Global warming and alternative
energy sources are addressed in other MMS
programmatic National Environmental Policy Act
documents. The most recent documents are Outer
Continental Shelf Oil and Gas Leasing Program:
1997-2002 Final EIS(USDOI, MMS, Herndon 1996a)
and Energy Alternatives and the Environment (USDOI,
MMS, Herndon, 1996b).

e Sharing Federal money. Only Congress can pay out
Federal money or pass laws that would allow usto
share Federal revenues with local communities. While
such “impact assistance” bills have been introduced in
Congress, it is not known whether and in what form
they would be enacted.

For the reasons noted, these issues are not considered
further inthisEIS.

H. ALTERNATIVES AND
MITIGATING MEASURES
ANALYZED IN THIS EIS

The format and structure of the alternatives are discussed in
Section I.F. The following text gives a summary
description of each alternative.
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BPXA proposes to develop the Liberty oil field from a
manmade gravel island constructed on the Federal Outer
Continental Shelf in Foggy Island Bay (Map 1) The gravel
island would be located in water about 22 feet deep and
inside the barrier isands. The Liberty Project is about 6
miles off the coast nearly midway between Point Brower to
the west and Tigvariak Island to the east. The proposed
gravel island would be between the McClure Islands and the
coast. The overall project includes the following:

e amanmade offshore gravel island;

e stand-alone processing facilities and associated
infrastructure on the island;

e about 6.1 miles of offshore buried oil pipeline and
about1.5 miles of onshore elevated pipeline connecting
theisland facilities to the Badami Pipeling;

e anonshore gravel-mine site at the Kadleroshilik River,
used during construction and then rehabilitated; and

e onshore and offshore ice roads.

2. Summary Description of No Action -
Alternative Il

This alternative addresses the disapproval or withdrawal of

BPXA's proposed Plan. Consideration of thisalternativeis
required by the Council on Environmental Quality National
Environmental Policy Act Regulations.

3. Component Alternatives

This section describes each component alternative for each
of the five sets of component alternatives. (Refer back to
Section |.F for an explanation of these alternatives.) Each
component alternative is afull alternative and contains all
the elements needed for afull project. Each set includes
aternatives devel oped through the scoping process and the
BPXA Proposal (Alternativel). Note that each of the
following component alternativesistechnically viable,
economically feasible, and environmentally sound, and
alows for a comparative analysis of the significant issues.

1. Summary Description of the Liberty
Development and Production Plan -
Alternative I, the Proposed Action

Thisis BPXA'’s proposed action, as described in the
Development and Production Plan (Sec. I11.A). The MMSis

required to analyze the environmental effects of this plan
under the Outer Continental Shelf Lands Act.

a. Summary Description of Alternative
Drilling and Production Island Locations
and Pipeline Routes

Alternative | - Use Liberty Island Location and Pipeline
Route

Alternative I11.A - Use Southern Island Location and
Eastern Pipeline Route

Alternative 111.B - Use Tern Island Location and Pipeline
Route

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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This set of component alternatives examines different
drilling and production island locations and pipeline routes.
These alternatives are depicted on Map 1and described in
further detail in Section I1.C.1.

Alternative | evaluates the Liberty Drilling and Production
Island location the 6.1 mile Liberty offshore pipeline route.

Alternative I11.A evaluates constructing the island closer to
shore to reduce the impacts on bowhead whales. It also
evaluates an eastern pipeline route, with a different shore-
crossing location. This alternative was developed in
response to comments made at the scoping meeting in
Barrow.

Alternative 111.B evaluates construction of the drilling island
at the abandoned Tern Island exploration site and a pipeline
route due south. Thisisland location is estimated to have
about 238,000 cubic yards of gravel, which would decrease
the amount gravel needed to construct theidand. Itis
located about 5.5 miles from shore. Itisdlightly closer to
shore than the Liberty Island location in Alternative | but
farther from shore than the Southern Island location in
Alternative l11.A. This alternative was developed in
response to comments made at the scoping meeting and
from comments from members of the | nteragency Team.

Both alternatives I11.A and 111.B would use the same shore-
crossing location and onshore pipeline.

I. INTRODUCTION AND RESULTS OF SCOPING

Alternative V - Use Steel Sheetpile

This set of component alternatives considers the design of
the upper slope protection. Alternative | isthe component
proposed by BPXA in their Development and Production
Plan. Alternative V evaluates using steel sheetpileto
protect the upper dope of the idand instead of gravel bags.
This alternative resulted from the scoping meeting in
Nuigsut from knowledge that the Northstar Project was
designed and used steel sheetpile. North Slope residents are
concerned that gravel bags may threaten navigation and the
environment. See Section I1.C.3 for additional discussion
and a more complete description of these alternatives.

b. Summary Description of Alternative
Pipeline Designs

Alternative | - Use Single Steel Wall Pipe System
Alternative IV.A - Use Pipe-in-Pipe System
Alternative IV.B - Use Pipe-in-HDPE System
Alternative IV.C - Use Flexible Pipe System

This set of component alternatives eval uates constructing
the pipeline using four different pipeline designs.
Alternative | isthe component proposed by BPXA in their
Development and Production Plan. Alternative IV.A
incorporates a pipe-in-pipe design, where both the inner and
outer pipes are made of steel. Alternative IV.B evaluates
the project by incorporating an inner steel pipe and an outer
plastic pipe made of high-density polyethylene for the
pipelinedesign. Alternative IV.C evaluates the project
using aflexible pipeline design. See Section I1.C.2 for
additional discussion and a more complete description of
these alternatives.

d. Summary Description of Alternative
Gravel Mine Sites

Alternative | - Use Kadleroshilik River Mine
Alternative VI - Use Duck Island Gravel Mine

This set of component alternatives analyzes the location of
the gravel source. Alternative |l isthe component proposed
by BPXA in their Development and Production Plan.
Alternative VI evaluates the project using gravel from the
existing Duck Idland gravel mine instead of developing a
new mine site in the Kadleroshilik River. Thisalternative
resulted from coordination with the Corps of Engineers.
See Map 1 for mine site location and Section 11.C.4 for
additional discussion and a more complete description of
these alternatives.

c. Summary Description of Alternative
Upper Island Slope-Protection Systems

Alternative | - Use Gravel Bags

e. Summary Description of Alternative
Pipeline Burial Depths

Alternative | - Use a 7-Foot Burial Depth
Alternative VII - Use a 15-Foot Trench Depth

This set of component alternatives analyzes different burial
depths of pipeline. Alternative | isthe component proposed
by BPXA in their Development and Production Plan.
Alternative VIl evaluates the project digging the offshore
pipeline trench deeper (to a maximum depth of 15 feet) and
providing a minimal burial depth of 11 feet. During
scoping, several persons suggested that the pipeline be
buried deeper than what BPXA proposed. The MMS, along
with the State Pipeline Coordinator’s Office, will evaluate
BPXA's proposed pipeline design. The trench and burial
depth are among the many factors that will be considered.
This aternative analyzes all of the environmental effects of
excavating a deeper trench and greater burial depth. See
Section I1.C.5 for additional discussion and a more complete
description of these alternatives.

A. Introduction B. Need and Purpose C. Steps of the EIS Process D. Traditional Knowledge E. Environmental Justice and Indian Trust
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4. Summary Description of Combination
Alternatives

The combination alternatives include three formulated by
the Liberty Interagency Team and the BPXA Proposal for
comparative purposes. (Refer back to Section |.F for an
explanation of these alternatives.) The various components
alternatives selected for each of the combination alternatives
are asfollows:

a. Combination Alternative A

The component alternatives formulated for this alternative

are asfollows:

e ThelLiberty ISand and Liberty Pipeline Route
(Alternativel)

e Steel Pipe-in-Steel Pipe Pipeline Design (Alternative
IV.A)

o  Steel Sheetpile for Upper Slope Protection (Alternative
V)

e TheDuck Idand Mine Site (Alternative V1)

e A 7-Foot Burial Depth (Alternative ).

d. BPXA Proposal (Liberty Development and
Production Plan)

The component alternatives in the BPXA Proposal
(Alternative 1) are asfollows:

e TheLiberty ISand and Liberty Pipeline Route
Single-Wall Pipeline Design

Gravel Bags for Upper Slope Protection

The Kadleroshilik River Mine Site

A 7-Foot Buria Burial Depth

Additional information for each of the combination
aternativesis provided in Section I1.D. The relationship
between component alternatives and combination
aternativesis shown in Table I-1.

b. Combination Alternative B

The component alternatives formulated for this alternative

are asfollows:

e Gravel Bag for Upper Slope Protection (Alternative )

e TheKadleroshilik River Mine Site (Alternativel)

e The Southern Island and Eastern Pipeline Route
(Alternative l11.A)

e  Steel Pipe-in-HDPE Pipeline Design (Alternative IV.B)

e The6-Foot Burial Depth (Alternative IV.B) as designed
by for the Steel Pipe-in-HDPE pipeline design.

c. Combination Alternative C

The component alternatives formulated for this alternative

are asfollows:

e TheTernldand and Tern Pipeline Route (Alternative
111.B)

o Steel Pipe-in-Steel Pipe Pipeline Design (Alternative
IV.A)

o  Steel Sheetpile for Upper Slope Protection (Alternative
V)

e TheDuck Idand Mine Site (Alternative VI

e A 15-foot Trench Depth (Alternative VII).

5. Other Potential Alternatives

A number of other potential aternatives were identified
during scoping, evaluated by BPXA during initial project
development, or studied by MMS. We considered these
potential alternatives but determined that they were not
technically reasonable and/or did not warrant additional
analysis to be presented here. The following discussionis
the rationale for why a more detailed analysis of these
various potential alternatives was not carried further in the
ElS. These summaries are based on the following:

e thediscussionincluded in the Scoping Report
(Appendix E);

e information provided by BPXA in their Environmental
Report (BPXA, 1998a);

e asupplemental assessment of alternatives provided by
BPXA dated November 2, 1998;

e the MMS Assessment of Extended-Reach Drilling
Technology to Develop the Liberty Reservoir from
Alternative Surface Locations paper (see Appendix D-
3), and

e the MMS Economic Analysis of the Development
Alternatives For the Liberty Prospect, Beaufort Sea,
Alaska (economic paper) (see Appendix D-1).

a. Other Potential Drilling and Production
Island Alternatives

By the nature of the oil and gas resourcesin the Liberty
Prospect, aternatives are limited by location and geology.
Based on current technology and the drilling and production
history of current extended-reach drilling technology, MM S
concluded that the maximum reasonable horizontal offset
for analyzing alternative drilling locations to develop the
Liberty reservair is about 23,000 feet. All wellsdrilled
from the southern island (Alternative 111.A) and Tern Island
(Alternative 111.B) locations would fall within this offset. In
considering potential idand alternatives, we looked at
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developing Liberty from onshore and from a bottomfast-ice
location. We found that none of the onshore wells, and only
half of the bottomfast-ice location production wells would
be within the 23,000 foot offset distance. In addition,
directional drilling from onshore and the bottomfast-ice
location would drive the costs up beyond the economic
threshold (see the following details for these and other
island locations).

(1) Develop the Field from an Island Located in the
Bottomfast Ice

This potential aternative was suggested by members of the
Interagency Team and in a scoping meeting held in Barrow.
The potential drilling location is closer to shore and farther
away from the bowhead migration route and from the
Boulder Patch area. 1t would be located in about 6 feet of
water in bottomfast ice during the winter season. It would
require a shorter pipeline with a shorter portion buried under
the bottomfast ice. This could reduce the effects of
sedimentation associated with trenching. Less gravel would
be needed to construct the island.

The bottomfast-ice location is about 4 miles from the
proposed Liberty Prospect. Developing the prospect from
this location would require extended-reach drilling beyond
the demonstrated capability of industry on the North Slope.

Preliminary economic evaluation for this site calculated a

positive net present value, but it identified several important

issues, including:

e industry ability to drill and maintain the required
extended-reach drilling wells,

o effective recovery (conservation) of resources,

e limitationsfor gas handling/disposal, and

e cost estimates for extended-reach drilling wells beyond
demonstrated industry capabilities.

We further evaluated the economics of this potential
alternative, drawing on the technical and economic analysis
included in two separate papers prepared by MM S

geol ogists and engineers. Assessment of Extended-Reach
Drilling Technology to Develop the Liberty Reservoir from
Alternative Surface Locations (Appendix D-3) and
Economic Analysis of the Development Alternatives For the
Liberty Prospect, Beaufort Sea, Alaska (Appendix D-1) In
the following text, we present the highlights of and
conclusions we drew from these documents.

(a) Technical Feasibility of Extended-Reach Drilling

The extended-reach drilling paper estimates that the current
capability of North Slope extended-reach drilling has a
maximum lateral distance of 23,000 feet. However, half of
the wells required for the bottomfast-ice drilling location
exceed this distance. It is speculative as to whether long
extended-reach drilling wells can be drilled, completed, and
safely managed from this site.

I. INTRODUCTION AND RESULTS OF SCOPING

The paper discusses extended-reach drilling in other
settings, both on the North Slope of Alaska and elsewhere.
The applicability of extended-reach drilling experience from
other fieldsis questionable, because each new field often
encounters a unique set of geologic conditions that affect
drilling costs and long-term operations. Key issues noted in
the extended-reach drilling paper include:

e Nooail field in the world has been devel oped from the
start using only extended-reach drilling wells.
Typically, long step-out drilling isjustified on awell-
by-well basis after the field has begun production from
conventionally drilled wells. Decisions by oil and gas
companies to fund potential projects are based on
known reserves that are devel opable using proven
technology. Projectsthat are based on speculative
resources and unproven technology are rarely funded,
because they are too risky.

Qil fields are developed and start production using
conventionally drilled wells. Companies can then use
geology and drilling constraint knowledge from those
wellsto design later extended-reach drilling wells. A
learning curve is particularly important to the success of
an extended-reach drilling program. Extended-reach
drilling wells are far more expensive than conventional
wells, and successful development plans must use
knowledge from conventional drilling to control costs.

e Extended-reach drilling is used as a devel opment
strategy only whereit is cost effective. The cost of
expensive, long-offset wells is balanced against the cost
and delays associated with installing additional
platforms for drilling locations. The primary platform
for anew field typically is set in the optimal location
directly above the subsurface reservoir.

e Extended-reach drilling is arelatively recent technology
that has made great advances in the last decade.
Record-length extended-reach drilling wellsin fields
such as Wytch Farm (in the United Kingdom) and
Niakuk (Alaska) have been in production for only 5-7
years, and there is no experience with long-term well
performance. Consequently, thereis no way to judge
whether drilling-development strategy for extended-
reach drilling would be reliable over the 15-year life of
the Liberty Project.

e  Companies perform well interventions (or workovers)
as standard practice when production rates fall during
thelife of the field. Without workovers, most wells
would have shorter production lives and produce less
petroleum. Measured depths of most extended-reach
drilling wells place them outside the reach of many
conventional intervention tools. Specia equipment
would have to be designed to perform workoversin
long extended-reach drilling wells and their costs and
performance are uncertain.

The MM S technical evaluation concludes that 7 of the 14
production wells planned for Liberty would be eliminated if
drilled from the bottomfast-ice location, as their lateral
drilling distances are greater than 23,000 feet, a distance that
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extended-reach drilling wells can be drilled, based upon
current technology and experience. Assuming equal oil-
recovery allocations for each production well locations, the
elimination of half the production wells would cut the
reserve volumein half (or from 120 million barrels to 60
million barrels). Recovery is reduced further with the
elimination of gas-reinjection and water-reinjection wells
used for reservoir pressure maintenance. Without pressure
maintenance the ultimate recovery from the seven remaining
production wellsis estimated to be about 30-45 million
barrels. (See the extended-reach drilling paper Appendix D-
3)

(b) Economic Evaluation

Uncertainties in drilling completion and scheduling affects

the economic risk to the project in several ways:

e Drilling problemstend to increase as the drilled
distance and the departure ratio increase.

e Increasesin drilling time slow the development of the
field, both stretching out the production profile and
lowering its peak rate. Scheduling changes could affect
the cash flow economics of the alternatives using
extended-reach drilling wells.

o All of the required wells from this location exceed
current extended-reach drilling wells on the North
Slope, and it is speculative as to whether or not the
required wells can be drilled and effectively managed.

e Little data are available for recent extended-reach
drilling well costs and, even if available, these data may
not be particularly relevant because drilling conditions
are often unique to each area. Well costs for extended-
reach drilling could be much higher than those
projected in the MM S economic model, because no
extended-reach drilling wells have been drilled to these
distances on the North Slope.

e A prudent investor would use higher drilling costs or
higher discount rates to hedge this uncertainty.
However, published data on extended-reach drilling
wellsislimited, and little real data are availableto
validate the cost estimates used in the Discounted Cash
Flow analysis. Most articles published about new
technologies tend to present successful activities.
Detailed descriptions of problems or failuresin drilling
and field performance are not exposed. Individual
companies also are faced with alimited database for
extended-reach drilling, because the technology is
relatively new.

We have determined the best way to incorporate risk into
the economic model isto adjust the discount rate upward.
The added “risk premium” provides a hedge against the
many uncertainties associated with extended-reach drilling.

For consistency, the preliminary MM S economic analysis
used a constant discount rate for al aternatives evaluated
(See Appendix D-1). However, that approach failsto
incorporate the higher risks and costs noted previously. The
economic analysis was refined to use a higher discount rate
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for extended-reach drilling wells. It also removes gas
production, both costs and sales, from the model to reflect
the recent decision by BPXA to eliminate natural gas
production from the Liberty Project. This economic
analysis shows negative value for the project (-$8.09
million). This negative economic value would be even
higher, if the reduction in recoverable resources noted in the
following text were included into the economic model.

(c) Conservation of Resource Issues

Seven of the 14 production wells planned for Liberty would
be eliminated, astheir lateral drilling distances are greater
than 23,000 feet. Assuming equal oil-recovery allocations
for each production well locations, the elimination of half
the production wells would cut the reserve volumein half
(from 120 million barrels to 60 million barrels). Recovery
is reduced further with the elimination of gas reinjection and
reduced reinjection of water to about 30-45 million barrels.

The bottomfast-ice location would eliminate both planned
gas-injection wells and two of the six water-injection wells.
This would adversely affect the reservoir management
program. Without the reinjection of gas and with only
partial reinjection of water, the recovery efficiency would be
reduced. Therefore, the oil production at the Liberty
Prospect would be lower. Estimating the precise reduction
in recovery efficiency is difficult without more extensive
detailed evaluation of the reservoir characteristics.
However, a reasonable estimate would be a reduction of 25-
50% for the remaining seven production wells. This
translates to an ultimate recovery of only 30-45 million
barrels, compared to the expected recovery of 120 million
barrelsinthe original Liberty development plan.

The reduction of recoverable reserves creates a
“conservation of resource” issue. One of the primary
responsibilities of MM S isto monitor production activities
to ensure that oil and gas reservoirs are developed in a
responsible manner. This regulatory responsibility is set by
both Agency policies and Federal rules (30 CFR 250.1101).
Approving a development plan that knowingly leaves
behind over half of the producible resources would be
counter to these directives. We draw the reasonable
conclusion that the bottomfast site would violate
“conservation of resources’ principles.

(d) Natural Gas Handling and Disposal Issues

All gas-injection wells would be eliminated under the
assumption that drilling from the bottomfast site would be
restricted to lateral distances of 23,000 feet or less. In fact,
the bottomhole locations for gas injection wells are among
the longest wells from the bottomfast site (25,960 and
24,260 feet lateral distances). Gas-injection wells servea
dual purpose; first, they are a primary component in the
reservoir pressure-maintenance strategy; second, they are
used to safely dispose of a product that does not have
current marketability.

F. Format and Structure of the EIS G. Scoping Efforts and Issues H. Alternatives and Mitigating Measures
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Gas handling issues include the following:

e |argeamounts of natural gaswould be recovered
during ail production (as “bubble-out” or
associated/dissolved gas). The production rates for the
project would be restricted to the capability of the
production facility to handle and disposal of the gas.

e Without a market for gas, gas disposal becomes a
serious consideration. Historically, the majority of gas
production from all North Slope fields has been
reinjected and small amounts are used as fuel for field
operations. First, it isunlikely that a buyer for this gas
can be found on the North Slope. Secondly, the gas
delivery costs may not be offset by income from gas
sales.

e Without the options of off-unit gas sales or gas
reinjection, gas flaring becomes the next option.
However, air quality restrictions are not likely to be
ignored for the bottomfast site. But gasflaringisalso
counter to MM S's requirement to conserve resources.

Considering realistic scenarios, gas disposal options are
very limited for thislocation. Added costs for new gas
pipelines or expenses associated with gas handling or
disposal in other North Slope fields would further decrease
the viability of the alternative. The option of gas flaring
conflicts with the current policies of the MM S and the
Environmental Protection Agency.

(e) Conclusion

This bottomfast alternative is neither technically or
economically feasible and it would create an unreasonable
conservation of resources issue.

(2) Develop the Field from Onshore

This potential alternative would require constructing
facilities onshore. Less gravel mining would be necessary
to construct the development facility. This potential
alternative would eliminate or reduce potential effectsto the
marine environment. There would be no offshore pipeline
or drilling location. Onshore development would result in
some habitat 1oss due to the construction of development
pads.

However, thislocation is farther away from the Liberty
Prospect, and it would require greater extended-reach
drilling well distances than described and evaluated for the
bottomfast drilling location above. All of the extended-
reach drilling technical and economic issues evaluated in (2)
above apply to thislocation. Additional analysisis provided
in the extended-reach drilling and economic papersin
Appendix D.

For the same reasons stated in (2) above, only two
production wells could be reached from the onshore
location. Therefore, we determined that the Liberty
Prospect could not be developed from onshore. Drilling
from onshore makes the project uneconomic with a negative
value of over (-$36 million). The onshore location has the
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same resource conservation concerns as the bottomfast ice
location above.

(3) Construct Satellite Facilities

This potentia aternative would involve the construction of
additional gravel island(s) to develop reserves that cannot be
developed from the Liberty Island location. This presumes
that there are additional proven reserves that cannot be
developed from the Liberty site. Thisisnot the case. As
such, isit not an aternative to BPXA's proposed Liberty
Project but would be a new and expanded proposal.

BPXA selected the proposed Liberty Island location to
efficiently produce the targeted Liberty reservoir. Other
potential oil-bearing formations are present but have not
been demonstrated or proven economical to develop. The
Liberty Plan provides for further appraisal of other potential
reserves. The Plan acknowledges that if additional reserves
are proven, they can be developed from the Liberty site
without new or expanded facilities, but that they would
extend the operating life of the project.

Our prelease resource evaluation of the Liberty Prospect
concluded that a single production island was the only
economically viable aternative. Independent of the
environmental effects of theisland location, BPXA’s
proposed island location aso is consistent with our
assessment of the best location for devel oping the targeted
Liberty reservoir and other potential reserves.

Construction of additional islands, therefore, is unnecessary.
It would result in adverse additional environmental effects
that would multiply the effects from gravel mining, island
construction, and additional pipeline construction from the
Proposal.

(4) Use a Caisson-Retained Island

There are several types of caisson-retained islands, which
are described in the Northstar Final EIS (U.S. Army Corps
of Engineers, 1999:Ch. 3). For the remainder of this
section, a caisson-retained island is defined as a hollow
concrete or steel ring that is placed on the seafloor or on a
berm and filled with sand and/or gravel. Installation of a
caisson-retained island would require dredging of the
seafloor and constructing a berm on which to place the
caisson. The principal advantage of a caisson-retained
island isthat it would require less gravel to construct than a
conventional gravel island with a comparable-sized working
surface. This has been particularly important when fill
material has been unavailable, unsuitable, or haul distances
arelong. Although the amount of gravel required would be
reduced for a caisson-retained island it would still require a
significant amount of gravel to construct the gravel berm
and to fill the caisson. The environmental effects of mining
gravel to build aberm and fill a caisson would be similar to
those of constructing a conventional gravel island.
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None of the caisson-retained islands were originally
designed for long-term development. Caisson-retained
islands have experienced some integrity and safety problems
during their use for exploratory drilling in the Beaufort Sea,
such as sediment washout and wave overtopping.

The Molikpag has been modified for use as a production
facility for development offshore of Sakhalin Island. A
caisson-retained island for Liberty would require either
construction of a new caisson or significant modification to
an existing one. The Tarsiut caisson-retained island has
been described in Chapter 3 of the Northstar Final EIS and
would require extensive modification for use asalong term
development/production platform. The Northstar EIS
estimated modification costs for the Molikpaq to be between
$85 and $112 million. Modificationsto the Tarsiut or
construction of a new caisson-retained island would be
much greater. Finaly it isnoted in the Northstar Final EIS
that maintenance requirements for a caisson-retained island
are unknown (U.S. Army Corps of Engineers, 1999).

The MM concludes that while a caisson-retained island
could reduce the total volume of gravel compared to a
conventional gravel island, thereis not sufficient
information to indicate that a caisson-retained island is an
equivalent or superior production platform to a conventional
gravel idand and it is not economically reasonable.

b. Other Potential Pipeline and Processing
Alternatives

We considered the following potential alternatives:

(1) Construct a Pipeline West to Endicott and Use
Liberty Island Processing Facilities

This was a suggestion from some members of the
Interagency Team. It eliminates the need for any new
onshore pipelines and gravel pads. It also eliminates the
need for a new shore-crossing location in undisturbed
tundra.

The pipeline would run from the proposed island location to
the Endicott satellite drilling island using one of two general
routes. One route (northern Endicott route) would go about
straight west from the Liberty field through the southern
portion of the Boulder Patch area. It generally isin water
depths of about 10 feet or more. The second route
(Southern Endicott Route) is south of the first route and
would be routed to avoid any trenching through the Boulder
Patch area. It would be shoreward of the Boulder Patch in
shallower water, with about half of the route in water depths
of 6-8 feet. Thisroute would be much closer to shore where
strudel scour is more prominent. See Sections |.H.5.b(7)(b)
and 11.C.5.afor adescription and explanation of strudel
scour. We could not identify aroute to Endicott that
avoided both the strudel scour areas and the Boulder Patch
area
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The pipeline could be installed using the same techniques as
those identified in the Plan. Both routes would allow for the
transition from offshore to onshore at the satellite drilling
island, which is a manmade gravel structure. Both routes
would eliminate the need for constructing any new onshore
pipelines, because they would connect to the Endicott
pipeline system at the causeway. Permafrost can penetrate
manmade gravel islands, and this potential alternative still
would require the pipeline design to accommodate some
pipeline settling and strain, although it islikely less than
either the BPXA proposed route or the eastern pipeline
route. The MMS economic model indicates that this
potential alternative would provide some economic benefits
and would increase the economic returns to both the
Government and BPXA (see Economic Paper, Appendix D-
1).

When the river ice starts to melt each spring, water from the
rivers floods over the seaice, penetrating and funneling
through the seaice and scours the sediments on the sea
floor. Thisstrudel scour can adversely affect pipelines.
Within the Foggy Iland Bay area, the area off of the
mouths of the Sagavanirktok River (generally west of the
Liberty Prospect) are at a much greater risk to strudel scour
than those to the south of the Liberty Prospect. The
southern Endicott route would have the highest risk of
strudel scour, because it would be routing the pipeline to
crossthe arearight in front of the Sagavanirktok River in
water depths of 5-7 feet for a distance of more than amile
and ahalf. The Northern Endicott Route would be farther
away from mouths of the Sagavanirktok River, but the river
water still floods and travels over the ice above this
proposed route. Both of these routes require the pipelinesto
run parallel to the shoreline and to the mouth of the
Sagavanirktok River. The BPXA-proposed and eastern
pipeline routes are designed so the pipelines are routed
perpendicular to the shoreline. They also are located
between mouths of rivers where strudel scour islesslikely
to occur.

The mouth of the Sagavanirktok River isa more important
wildlife (primarily birds and fish) use area than either of the
aternative shore crossing. Locating a pipeline across the
mouth of the Sagavanirktok River could increase the risksto
the birds and fish that live or feed in the mouth of the river.
The southern Endicott route has a much higher occurrence
of strudel scour than any of the other aternative pipeline
routes. The proposed onshore pipeline would be
constructed to the established standard for aboveground
pipelines on the North Slope. Our analysis of onshore
effects from the pipeline has not identified significant
impacts.

The additional risk from strudel scour for the Southern
Endicott Route outweigh any potential benefits; therefore,
this potential route alternative will not be considered any
further.
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The northern Endicott route would stay farther offshore.
Strudel scour in this areais considerably less than for the
southern Endicott route but may be greater than that
associated with the BPXA Proposal or eastern pipeline
routes, because it runs parallel to the shoreline and river
mouth for a much greater distance. There have been some
strudel scour events near the Endicott causeway.

The Boulder Patch, a unique area of bottom growth, is
classified by the amount of the surface covered by boulders.
One type is where boulders cover more than 25% of the
area. The second type is where boulders cover between
10% and 25% of the area. We estimate that a pipeline to
Endicott would have about 1.2 milesin the area of 25%
boulder cover, and 3.3 milesin areas of 10-25% boulder
cover. We assumed atrenching depth of 9 feet, with a4-1
slope. We calculated the aerial extent disturbed as follows:
e 259% or more boulder coverage =11-13 acres

e 10-25% boulder coverage = 32-34 acres

e Total boulder patch area disturbed = 43-47 acres

Even though thisis a small percent of the total area of the
Boulder Patch, the potential adverse environmental costsis
not warranted. Therefore, the Northern Endicott Route will
not be considered further as an EIS aternative, becauseit is
not environmentally sound.

(2) Construct a Pipeline West to Endicott and Use
Endicott Processing Facilities

This potential aternative would have the same pipeline
routes asin (1) above, and, for the same reasons, is not
considered as environmentally sound as the Proposal and
does not warrant further analysis. In addition to the
environmental concerns stated above, the flow through the
pipeline would be three-phase (the simultaneous flow of
crude oil, gas, and water through a single pipeline), and leak
detection for this flow is more difficult.

(3) Run a Pipeline Southeast to Badami and Use
Badami as a Central Processing Unit

BPXA noted in their Environmental Report (BPXA, 1998a)
that this alternative would require the transport of three-
phase fluids to the Badami CPU. The pipeline length would
be approximately 16 miles and would need to cross the
Shaviovik River (BPXA, 1998a). The flow through the
pipeline would be three-phase (see above), and leak
detection for this flow is more difficult than for processed
oil. The pipeline would also need to traverse alarger area
with increased potential strudel scour. (BPXA, 1998a) This
potential aternative is dropped from further consideration
because of the increased risk to the pipeline associated with
the three phased flow, the increased strudel scour, and need
for ariver crossing.
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(4) Construct a 300-Foot Gravel Jetty and Island at
the Shore Crossing to Avoid Trenching at the
Shore Crossing

This was proposed by members of the Interagency Team as
apossible way to reduce the potential pipeline stress due to
thaw settlement. When the pipeline starts operating and the
warm oil flows through the pipeline, athaw bulb would
develop around the pipe and if thaw-unstable permafrost is
melted the pipe would settle. The pipeline would be
designed to accommodate the expected amount of settling.
This potential aternative would reduce or eliminate
concerns for thaw settlement of atrenched pipeline by
constructing a gravel jetty at the shore crossing location.
The offshore pipeline would transition to aboveground
offshore and outside of the permafrost zone. The jetty
would need to protrude into Foggy Island Bay a minimum
of 300 feet from the shoreline to avoid the permafrost zone.
We estimate this would require between 50,000 and 70,000
cubic yards of gravel to construct; aso, theisland would
need concrete matting or additional gravels bagsto provide
structural protection from ice and wave forces, such as at the
Endicott causeway.

(a) Background Information About Thaw Settlement

Thaw settlement occurs in some permafrost when theiceis
melted. This causes the soil, and whatever is placed on or in
the soil, to sink. 1f the amount of thaw settlement is
consistent along the entire pipeline, the pipeline would settle
uniformly and thaw settlement does not create a problem.

Differential thaw settlement occurs when one area of the
pipeline settles at a different rate than the adjacent area.
When this occurs, the section of pipeline where the soil has
settled the most is no longer supported from underneath.
The pipeline in the subsided area now must bear the weight
of the pipeline and the overlying soil. The pipeline may
bend into the space created by the soil settlement, which
creates a strain in the pipeline wall.

(b) Analysis of Liberty Shore Crossing

Two proposed pipeline shore crossings currently are under
consideration in the EIS, one for the proposed Liberty
Pipeline Route and another for the Eastern Pipeline Route.
(SeeMap 1) Geotechnical borings and analyses along the
proposed Liberty pipeline route indicate the presence of ice-
bonded, potentially thaw-unstable, permafrost to a distance
of about 300 feet offshore.

Fieldwork was performed by Duane Miller & Associates
and laboratory and modeling work performed by Nixon
Geotech Ltd. for the proposed island location and pipeline
routesin 1997 and 1998. Thiswork indicates that thaw-
stable material is encountered within 15 feet of the surface
and the maximum amount of thaw-settlement expected is 1
foot, both on and offshore. For design purposes a maximum
differential thaw-settlement of 1 foot is assumed, this
assumes that an area of no settlement is adjacent to an area
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of maximum settlement. All four of the pipeline designs
evaluated in this EIS are designed to safely handle the 1-
foot maximum differential thaw settlement expected.

Saltwater incursion into the pipeline trench would increase
the rate of thaw and the size of the thaw bulb surrounding
the pipeline. However, modeling indicates that the thaw
bulb, without saltwater incursion, would extend beyond the
depth at which thaw-stable material is encountered,
therefore increasing the depth of the thaw bulb dueto
saltwater incursion would not significantly affect the total
amount of thaw-settlement.

During construction, the shore-crossing area would be
monitored during excavation and any ice lenses or other
problem areas can be identified as they are being trenched.
When and if such an areaisidentified, corrective measures
could be taken. These measures could include over
excavating the pipeline trench and backfilling with thaw-
stable gravel material before installing the pipeline.

After the pipelineisinstalled, pigs would be run as
necessary to ensure the design criteriais being complied
with. From these pig runs, the U.S. Department of
Transportation, the MM S, the State Pipeline Coordinator’s
Office, and BPXA would be able to estimate the amount of
strain developing in the pipeline. Because thaw settlement
isagradual processthat occurs over the life of the project,
the pig runs would detect cumulative settlement that
exceeds the design criteria. If the pigging process detected a
problem with thaw settlement, remedial action would be
required. Thisaction could include more frequent pigging,
areduction in the maximum allowable flowrate, or
excavation and repair of the problem area.

(c) Comparison of Gravel Requirements

Bore tests indicate the thaw stable soils begin at depths of
10-15 feet below the seafloor. For purposes of analysis, if
the trench were excavated to a depth of 15 feet and the
bottom 7 feet of the trench backfilled with select gravel, the
maximum gravel needed would be less than 2,000 cubic
yards, which is considerably less than the 50,000-70,000
cubic yards of the gravel needed for the jetty.

Thejetty could change the flow of the current nearshore and
could result in changes to the water quality. We do not
consider this alternative to be environmentally sound.

(5) Use Horizontal Directional Drilling through the
Shore-Crossing Transition Zone Rather than
Trenching

Horizontal directional drilling was proposed as a way to
reduce the amount of surface disturbance and to reduce or
eliminate potential oil spills from thaw settlement. The
information and analysis provided about thaw settling and
the stability of the soil at the shoreline crossing in (4) above
also apply to this alternative. In fact, the MM S believes that
trenching the pipeline alows for better assessment of the
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soils encountered along the pipeline route, than does
horizontal directional drilling. Any unstable soils
encountered during trenching can be excavated and replaced
with thaw-stable gravel. With horizontal directional
drilling, unstable soils could not be replaced and differential
settling could result.

The coastlinein this areais eroding naturally and likely
would continue to erode through the life of the project.
Directional drilling would not prevent natural erosion;
neither is stopping erosion necessarily preferable. The
proposed shore crossing is intended to accommodate the
natural erosion rate at the shoreline without compromising
the integrity of the pipeline.

For directional drilling to be feasible, certain geotechnical
conditions and design criteria must be met. Directional
drilling likely would add to the alignment problem
encountered, especially offshore. Pipeline alignment in the
BPXA-proposed design would be much easier. Also, the
proposed open-trench construction would allow thaw-stable
select gravel backfill materials to be used. Pipeline
settlement and stress is anticipated, and using thaw-stable
materials where needed in the trench would reduce and
control the potential for differential settling much better
than directional drilling We believe that further pursuit of
this suggestion is not warranted, because it is not as
technically sound as the Proposal.

(6) Add More Remote Sensing in the Middle of the
Pipeline and at Each End

Collecting midpoint data would provide an additional set of
datato verify pipeline conditions. Calibration and
maintenance of the midpoint remote-sensing site would be
difficult, as the instruments would have to be in a subsea
vault. Adding acommunications cable to the pipeline
bundle to transmit information from the midpoint of the
pipeline to the island would be relatively simple. Placing
instrumentation through the pipeline wall midpoint would
increase therisk of aleak. For a7.6-milelong pipeline, the
extra sensors would contribute little more information about
pipeline integrity than could be obtained at the endpoints of
the pipeline. With so littleinformation gain and the
increased risks of aleak, this proposed alternativeis not as
environmentally sound as the Proposal. The Leak Detection
and Location System (LEOS) runs the whole length of the
offshore pipeline and collects data on a daily basis. With
LEOS as part of the project, adding additional mass balance
and pressure point analysis sensors at the pipeline midpoint
would not increase the overall leak detection threshold;
therefore, we see no advantage of carrying this suggestion
forward. See Section I1.A.1.b(3)(b) for adescription of the
LEOS system.

(7) Vary the Offshore Trench Depth of the Pipeline

This potential aternative was suggested by members of the
Interagency Team. They suggest the pipeline burial depth
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be varied along the route based on ice gouging and strudel
scour risks. This could possibly reduce potential effects
from sediment during construction.

However, the minimum required pipeline trench and burial
depth depends on three different forces: ice gouging,
strudel scour, and upheaval buckling. Each of these factors
requires a different depth of cover to ensure pipeline
integrity. The force that requires the deepest burial depth
should determine the minimum required depth of cover.
This EIS evaluates four different pipeline designs (single
wall steel pipe, pipe-in-pipe, pipe-in-HDPE, and flexible
pipe) and each pipeline design has a different burial depth
unique to that pipeline in relationship to ice gouging, strudel
scour, and upheaval buckling.

(a) Ice Gouging

Minor ice gouging occursin Foggy Island Bay. First-year
seaiceispresent inthe area. Multiyear iceis obstructed
from entering Foggy |sland Bay by the barrier isands and
shoals to the north of the Liberty project. Although noice
gouging was observed in the bottomfast-ice area (from
shore to about 6-8 feet of water depth), ice-gouging likely
occursin this area but evidence is quickly erased due to
wave and current action in this shallow water. Side-scan
sonar was used to identify ice gouging in the project area.
The deepest ice gouges were determined to be less than 2
feet. For pipeline design purposes, a 3-foot deep ice gouge
was selected. However, other design criteria, i.e., upheaval
buckling, require a deeper pipeline buria depth. The
minimum depth below the original seafloor for the four
alternatives ranges from 5-7 feet. (INTEC, 2000). As burial
depth increases, thereis a decreased risk of an ice keel
contacting the pipeline and decreased stresses applied to the
pipeline from soil displacement associated with a no-impact
ice-gouge event. It is unlikely that a non-impact ice-gouging
event would cause the pipeline to leak oil to the
environment. More likely, a no-impact ice-gouge event
would cause the pipeline to be displaced more than
anticipated or to buckle but not leak. A no-impact ice-
gouge event iswhere an ice keel passes over the pipeline but
does not come into direct contact with the pipeline. Dueto
soil displacement beneath the ice keel, stresses would be
applied to the pipeline that might cause the pipeline to
move. No-impact ice-gouge events could cause aleak if a
series of other unlikely events were to simultaneously occur.
For exampleif anice keel passed directly over aweld on the
pipeline and that weld contained the maximum allowable
size of welding defect and that defect was oriented on the
pipe at the point of greatest strain, aleak might occur.

(b) Strudel Scour

Strudel scour generally occurs out to a water depth of
approximately 10 feet. Aswith ice gouging, protection
from strudel scour increases with burial depth. Strudel
scours occur when rivers overflood the seaice close to the
river deltas during breakup. This overflooding drains
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through the holes in the ice into the seawater below. The
force of the water flowing through these holes can be high
enough to scour the seafloor. The size and shape of the
scour depends on the size and shape of the hole or crack in
the ice, water depth, overflood depth, and seabed soil type.
Within Foggy Island Bay, the heaviest concentration of
strudel scour isjust past the bottomfast-ice zone in front of
the mouths of the Sagavanirktok and Kadleroshilik rivers.

Strudel-scour surveysin the Sagavanirktok River Delta were
conducted during the summers of 1981 and 1982 and during
the Liberty Project site-specific surveys conducted in 1997
and 1998. The evaluation of these studies showed that scour
densitiesin the vicinity of the Liberty pipeline were very
low. The pipeline would be designed to accommodate the
stresses that are expected to occur from strudel scouring.

For strudel scour to pose athreat to pipeline integrity, it
must occur directly over the pipeline and be deep enough to
cause the soil beneath the pipeline to be removed. BPXA
annually would monitor strudel scour events and backfill
any strudel scours that occur over the pipeline. Winter-
accessice roads in the vicinity of the pipeline would be
managed so they do not contribute to strudel scours forming
near the pipeline. As a contingency, the location of strudel
scours also can be managed by drilling holesin theiceto let
the water drain in alocation away from the pipelines.

(c) Upheaval Buckling

Upheaval buckling of pipelinesis the instability of a pipe
that results from excessive axial compressive force in the
pipe. If thereisnot enough vertical downward force on the
pipe to resist the instability, then vertical motion of the pipe
occurs. Once an upheaval buckle begins and the pipeline
starts to move upwards out of the trench, the axial forceis
relieved. Asthe pipeline continues to expand, it would feed
into the buckle. The axial force comes from the thermal
expansion of the pipeline from about 28 degrees Fahrenheit
during installation to about 150 degrees Fahrenheit during
operations.

Another way to deal with upheaval buckling would be to
place other heavier materia on the pipeline, such aslarge
gravel bags, large cement blocks, etc.

For the pipeline designs being considered in this EIS, the
single-wall pipeline requires the greatest amount of
overburden to prevent upheaval buckling. Thiswould
require gravel mats at the high points along the pipeline and
aminimum of 5 additional feet of native soil. The pipe-in-
pipe system would require a minimum of 2 feet of native
backfill to prevent upheaval buckling. The pipe-in-HDPE
system would require 6 feet of native backfill to prevent
upheaval buckling. For the flexible pipe system, it is
estimated that 4 feet of native backfill would prevent
upheaval buckling.
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(d) Minimal Burial Depth for Liberty Pipeline Designs

For the single-wall pipe system, with a minimum burial
depth of 7 feet, upheaval buckling isthe controlling factor.
For the pipe-in-pipe system, with a minimum burial depth of
5 feet, ice gouging is the controlling factor. For the pipe-in-
HDPE system, with a minimum burial depth of 6 fest,
upheaval buckling isthe controlling factor. For the flexible
pipe system, with a minimum burial depth of 5 feet, ice
gouging is the controlling factor. All four pipeline designs
already have been optimized for burial depth based on what
factor requires the greatest amount of backfill to ensure
structural integrity.

(e) Conclusion

The entire pipeline route is subject to ice-gouging and/or
strudel-scour. If thereis an area where the pipeline could be
buried shallower, it might be from shoreline through the
bottomfast ice zone.

Varying pipeline burial depthis not beneficial, because the
pipelines already are optimized for a burial depth that
provides adequate protection. For the single-wall pipeline
and the pipe-in-HDPE systems, the minimum burial depthis
governed by upheaval buckling and must be maintained
along the entire pipeline route. For the other alternatives,
pipeline burial depth is governed by ice gouging and
potentially could be reduced in the shallower areas
nearshore. However, the environmental benefits of this
shallower burial depth, in terms of less sediment disturbance
due to the shallower trench, would be minor and pipeline
integrity would not be improved. Overal, this suggestionis
not as environmentally sound as the Proposal.

(8) Use Horizontal Directional Drilling from a Series
of Islands

Complex engineering and the costs make this potential
alternative so expensive as to make it equivalent to the No
Action Alternative. It would require about six satellite
island sites large enough to house a horizontal drilling rig
and support equipment. Environmental disturbance at
multiple sites makes this alternative undesirable. The
suggested is not environmentally sound or economically
viable and is dropped from further consideration.

(9) Change Pipeline Steel Grade

Different steel grades would have dightly different
performance characteristics. Changing steel grade would
not significantly affect pipeline safety or the installation
process. Therefore any difference in environmental
impacts, compared to the pipeline designs already being
analyzed, would be negligible. During final engineering
design the pipeline design would be thoroughly analyzed
and if necessary the pipeline steel grade would be changed
to provide optimal performance. This option is dropped
from further consideration due to the negligible difference
in environmental impacts.
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(10) Change Pipeline Wall Thickness

Varying pipeline wall thickness would have minor effects
on apipeline's performance characteristics. Increasing wall
thickness would increase the pipeline’ s weight and therefore
make it more resistant to upheaval buckling, however
certain pipeline inspection tool’ s effectiveness decreases as
wall thickness increases. Varying pipeline wall thickness
would have minor affects on the pipeline’s safety and
therefore would not have a significant effect on the
pipeline sleak probability. Varying the pipeline wall
thickness could effect pipeline burial depth, but the effects
of varying the burial depth are addressed el sewherein this
ElS. During final engineering design the pipeline design
would be thoroughly analyzed and if necessary the pipeline
wall thickness would be changed to provide optimal
performance. This option isdropped from further
consideration since the environmental impacts are expected
to be within the range of those analyzed for other
aternatives.

(11) Use of the Suction-Cutter Dredge as Primary
Trenching Tool

BPXA'’s Proposal includes the use of a backhoe for the
majority of the trench construction. BPXA has proposed to
use a suction-cutter dredge to smooth the bottom of the
trench before laying the pipeline. BPXA has estimated that
no more than 10% of the total material dredged would be
from cleanup activities using the suction-cutter dredge.
During planning for the Northstar development, BPXA
proposed using the suction-cutter dredge as an alternative
primary trenching technique for pipeline trench
construction. The stated advantages of the suction-cutter
dredge were that it could potentially trench at a faster rate
and possibly reduce water-quality effects (total suspended
sediments) compared to the backhoe at the excavation site.
Although BPXA eventually elected not to use a suction-
cutter dredge for Northstar, the implications of this
technology to reduce potential environmental effects
warranted further assessment.

Various types of dredges have been used successfully in the
Canadian Arctic for island construction and harbor creation.
These include both cutter-head and trailing dredges using
floating pipelines or hopper barges for transporting the
dredged material. These dredges are designed to move large
amounts of material from one location to another during
open water or in minimum ice conditions. Experience using
these dredges for trench construction in winter in a slotted
trench is nonexistent. Modification of this technology
however, led to the design of the dredge proposed for use at
Northstar.

The main concern related to any excavation on the seafloor
isthe impact of the sedimentation caused by the movement
of the excavated material through the water column. The
relative effects of various types of dredges on sedimentation
have received considerable analysis by the Corps of
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Engineers. The Corps of Engineers has modeled both
plume behavior and sediment distribution. BPXA also has
conducted some plume modeling, which assumes maximum
concentrations of particulate matter for comparative
analysis. While these concentrations appear conservative
for assessment purposes, there are limited site-specific data
about the sediments along the length of the proposed
pipeline trench route, which may require future validation.

The suction-cutter dredge is a hydraulic suction pipeline
with dual rotating cutter head attached to the suction intake
to mechanically assist in the dredging of consolidated
materials. Mechanical mixing by the rotating cutter headsis
amajor factor in sediment resuspension by this type of
dredge. Severa factors affect the amount of resuspension
by thistype of dredge. Theseinclude the material to be
removed as well as the design of the dredge and its
operational factors. Because thistype of dredge works by
breaking up the sediments, it creates the potential of making
more of the removed material available for suspension. The
presence of fine sediments can increase the turbidity cloud
when using a cutter head dredge (see U.S. Army Corps of
Engineers, 1983). Theintake velocity of the suction mouth
must be sufficient to remove all of the material excavated by
the cutter-head blades, or that excess would enter the water
column. In addition, the depth of the cut and the speed at
which the activity takes place also can contribute to
excessive suspension (U.S. Army Corps of Engineers,
1988). Sediment resuspension by cutter head dredgesis
chiefly in the lower portion of the water column (U.S. Army
Corps of Engineers, 1983).

Using the proposed type of dredge would require that
sufficient water is available to provide for hydraulic
transport of the excavated material. This may limit the use
of the dredge in bottomfast ice, unless provisions are made
to ensure that sufficient water is made available. The
introduction of additional water to the trench may increase
the slump from the trench sides, thereby increasing the
amount of material to be removed to reach the design depth.

For Liberty, two options are available for disposal of the
trenched material. The material could be either sidecast to
the edge of the trench limit or brought to the surface for
disposal.

The design proposed for testing during the Northstar
trenching activity called for excavated material to be side
cast next to the trench through a horizontal discharge pipe
(DA Permit O-950372, Beaufort Sea 441). Two items must
be considered when discussing this option. Thefirst isthe
turbidity created when the material is deposited to the side
of the trench. This material would consist of a noncohesive
slurry created during the excavation process. This material
would be deposited as described in U.S. Army Corps of
Engineers (1983) as a mound with the gravels and sands
forming the high portion of the mound and the fines being
carried downcurrent to some distance based on the size of
the material. This mound would need to be sufficiently
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distant from the trench to prevent slumping of the material
into the trench or causing the trench wallsto collapse into
the trench. Based on the excavation limits detailed in the
Development and Production Plan, this distance would need
to bein excess of 40 feet from the trench centerline. This
may preclude having this material available for backfill into
the trench after pipeline placement. Also, thisoptionis
available only where sufficient water depth is available to
provide clearance for the discharge pipe that would extend
approximately 10 feet above and horizontal to the seafloor
before the start of excavation. With a projected ice
thickness of 8 feet, this method would require water depths
greater than 18 feet to allow for sidecasting the material.
This water depth is available for an approximately 1-mile
long section of the Liberty pipeline. Disposing the dredged
material in this way likely would increase the suspended-
sediment levels during trenching due to the reintroduction of
the dredged material into the water column at the trench
location. It isunlikely that this material would be usable for
immediate backfill of the trench because of the high levels
of introduced water during excavation.

Bringing the material to the surface is the second option for
disposing or stockpiling of the dredged material. The major
issue in dealing with the surface disposal of the excavated
material is dealing with the water introduced by the
excavation method. The hydraulic system of the suction-
cutter dredge proposed for use at Northstar is capable of
discharging 1,600 gallons per minute. Over the course of an
hour, 96,000 gallons of slurry would be discharge by a
single dredge. According to the Corps of Engineers
Engineering Manual (U.S. Army Corps of Engineers, 1983),
the discharge from a suction-cutter dredge would be a dlurry
consisting of a maximum of 20% solids. The Northstar
proposal stated that the type of dredge proposed for that
operation would produce a durry ranging from 10-70%
solids by weight, depending on where in the trench the
excavation occurred. The Northstar Proposal indicated that
the dredge would excavate approximately 150 cubic yards
of solids per hour within this discharge volume of 96,000
galons of dlurry.

For dredges used in open water, two methods of surface
disposal are available. Either the slurry is placed within a
barge or hopper from which the water is decanted back into
the ocean and the remaining material is dumped at another
location, or the slurry is piped to a disposal area removed
from the excavation site and dewatered at the disposal site.

For on-ice disposal, each of these methods presents unique
issues. Transportation of the excavated solid, using
conventional earthmoving equipment, would require that the
excess water be removed from the solids before
transportation. One of two options would be required: (1)
Use settling ponds to allow for the settling of the solids
from the durry. Thiswould have to happen before the
material freezes, so that the water can be pumped from the
pond and the solids placed into the equipment. In an arctic
environment, the use of settling ponds ontheiceis
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impractical as a separation method. (2) Use solids-removal
equipment such as hydrocylones and vibratory shakersto
separate the water from the solids. Each potential
excavation site would require a dedicated separation facility,
for each dredge, capable of handling approximately 96,000
gallons of durry per hour. A system potentially could be
designed to handle the separation using standard oil field
equipment; however, disposal of the processed water still
could be of some concern.

The second disposal option would be to transport the slurry
through an insulated/heated pipeline to either a permitted
disposal areathat would not interfere with construction
activities or be placed back in the trench if the material
would not jeopardize the vertical stability of the pipeline.
On-ice disposal would require constructing contai nment
areas to limit the spread of the slurry while still maintaining
apermitted depth of material. Based on Northstar’s stated
excavation rate of 150 cubic per hour and a pump capacity
of 1,600 gallons per minute using the suction-cutter dredge,
more than 200 million gallons of slurry would need to be
disposed of on the ice surface. Because of the nature of the
disposal method and water/ice content of the material, none
of this material would be available for backfill into the
trench. All backfill would need to mined from the onshore
mine site.

The BPXA Proposal callsfor using backhoe excavators for
trench excavation. The Corps of Engineers, in the Sediment
Resuspension by Selected Dredges report (U.S. Army
Corps of Engineers, 1988), compares the sediment-
suspension rates from the use of various dredges. While the
report does not specifically address the type of dredge
proposed for Liberty, some comparisons can be made with
the clamshell-type dredge discussed in the report. Thistype
of excavation requires that the material removed from the
seafloor be transported to the ocean surface in an open
container. This exposes the top surface of the excavated
material to the full water column at the excavation site. As
the bucket islifted, an increase in the total suspended solids
in the water column is created due to erosion and leakage of
material from the bucket. Thisamount may be up to an
order of magnitude greater than the amount created from a
properly operated suction-cutter dredge. The effects of
sedimentation caused by this backhoe method of trenching
is covered in detail within the draft EIS. The Corps of
Engineers' report does include one advantage of the
backhoe type excavator over the suction-cutter dredge. A
backhoe excavator is capable of excavating material at near
in situ density. This allows for the use of conventional
earth-moving equipment for transporting the material, as
detailed in the original plan, and allows for the use of the
material as asource of backfill for the pipeline trench.

It was suggested that this alternative trenching method may
provide for a decrease in the time required to complete the
proposed pipeline trench, which, in effect, would decrease
the time that turbidity would be present in the pipeline
corridor.
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The Proposal currently calls for using up to seven backhoe
excavators for trenching work. These excavators are each
estimated to move between 120 and 240 cubic yards of
material per hour. The material is brought to the surface of
the ice and either stockpiled for later use or placed back in
to the trench immediately after pipeline laying.

Production estimates for the suction-cutter dredge are up to
150 cubic yards of material per hour, depending on the
location of the cutter in the trench. The material removed
from the trench would be placed on the seafloor, when
possible, immediately next to the trench for use as backfill
(if usable). At maximum production levels, this method
would require five additional units be used to match the
production on the backhoe excavators. In addition, during
the Northstar trenching effort, considerable instability of the
sides of the trench was encountered. While this may not be
true during Liberty trenching, the additional volume of
material created would require that additional trench
cleanout take place before the installation of the pipeline.

This discussion has examined the option of using a suction-
cutter dredge as the primary tool for excavating the Liberty
pipeline trench. While the Corps of Engineers states that the
use of a suction-cutter dredge can create an order of
magnitude less suspended sediments than the use of a
backhoe excavator during excavation, other considerations
make the use of this technology questionable as the primary
excavation tool. This method, using seafloor disposal, is
workable only in water depths greater that 20 feet (less than
20% of the pipeline trench length); therefore, surface
disposal of the excavated slurry would be required in
shallow water. Seafloor disposal also would contribute to
the excess suspended sediments during operation.

The added complexity of surface disposal using either on-
ice containment areas or water-removal methods would add
both considerable expense and the potential for breakdowns.
Also, water-quality issues would need to be addressed.
There aso is the question of whether the method could be
used in areas of bottomfast ice, which would need further
evaluation. In addressing the contention that this method
would provide a shorter trenching time, we have shown that
this method would require 28 day using the same number of
excavators as the Proposal. Based on this discussion, we
see no advantage to using the suction-cutter dredge over the
backhoe excavator for trenching the Liberty pipeline.

c. Other Potential Gravel Source
Alternatives

We considered several potential gravel sources; however,
they have either technical or environment problems or
provide less potential for positive rehabilitation, which
eliminates them from further consideration as aternativesin
the EIS. The BPXA Environmental Report (BPXA,
1998a:Sec.2.6) discusses each of the following alternatives
in greater detail and provides additional information and
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rational e about the problems associated with each the
alternatives.

(1) Use the Kadleroshilik River Oxbow Site

Mining this site could disturb an increased amount of tundra
vegetation and habitat and cause greater environmental
impacts than the Proposal. This suggestion is not as
environmentally sound as the Proposal.

(2) Use the Sagavanirktok River Site

Fish already overwinter in thisriver. If used the proposed
mine site, once rehabilitated, would provide new fish-
overwintering sitesto the Kadleroshilik River, which
currently hasnone. This suggestion is not as
environmentally sound as the Proposal.

(3) Use Tern Island as a Gravel Site

Much of this gravel is unsuitable, and most mining would
have to occur in the summer and over severa seasons.
BPXA'’s assessment of this alternative in their
Environmental Report (BPXA, 1998a) indicates blasting
would be required, which is not practical during the winter
period. Blasting during the summer could have an adverse
affect on fish and marine mammalsif they arein the
immediate area. The sediment plume here would cause
more adverse effects than those expected from the proposed
site. Thissuggestion is not as environmentally sound as the
Proposal.
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For the reasons stated, these alternatives are not considered
further in the EIS.

6. Mitigation Incorporated into the
Project

The following discussion shows the mitigating effortsin
two categories. (1) the mitigating actions that BPXA
aready hasincorporated into its development plan, and (2)
the MM S-required mitigation, including the Sale 144 |lease
stipulations.

a. BPXA’s Mitigating Actions

In planning for construction and design, BPXA has
attempted to minimize impacts and to incorporate mitigating
measures into the Liberty Project design. Table I-3 shows
the mitigation BPXA incorporated into their project to
protect the resources and lifestyles of the residents. The
first column of the table shows the various BPXA designs
and construction actions, and the second column notes the
benefits of each action.

d. Potential Alternatives to Ocean Water
Disposal of Dredged Material

Ocean dumping is the preferred disposal method because of
the salt content of the dredged material. Disposal on
uplandsis not possible, because almost the entire land
surface up to 60 miles (97 kilometers) inland is wetlands.
Adverse impacts to wetlands from saline trench spoil are
substantially greater than the temporary impacts associated
with ocean disposal. Consideration also was given to
backhauling the excess trench material to the gravel mine
site, located on the Kadleroshilik River floodplain, where it
would be used for mine-site rehabilitation. This potential
alternative was dropped from detailed consideration,
because the salt content of the material could affect the
rehabilitation goal of providing overwintering fish habitat
within the freshwater Kadleroshilik River. A disposal site
located in deeper watersis not practical or reasonable
because of safety and transportation difficulties in multiyear
seaice and the distance to such asite. Environmental
impacts also could be greater there than at the nearshore
site, where seasonal bottomfast ice disrupts the benthic
community annually and storms frequently redistribute
sediments. This suggestion is not as environmentally sound
asthe Proposal.

b. Mitigation Required by the MMS

The project also includes stipulations that are part of the
lease for OCS-Y-01650. This mitigation reflects the efforts
of people of the North Slope and their tribal and local
governments working with MM S and other Federal and
State agencies. The full text for these stipulations is found
in Appendix B, part B. BPXA isrequired to comply with
these stipulations. We note how they are meeting that
obligation in the following text.

Stipulation No. 1, Protection of Biological Resour ces.
The Liberty Prospect would be located near the
Stefansson Sound Boulder Patch, a special biological
resource. Thedrilling and production island locations
and pipeline routing have been selected to avoid
impacts to the Boulder Patch.

Stipulation No. 2, Orientation Program. Site personnel
would receive training on at least an annual basis, and
full training records would be maintained for at least 5-
years.

Stipulation No. 3, Transportation of Hydrocar bons.
Pipelines are the preferred mode to transporting
hydrocarbons.

Stipulation No. 4, Industry Site-Specific Bowhead Whale
Monitoring Program. Not applicable, because this
stipulation applies to exploratory operations.

Stipulation No. 5, Subsistence Whaling and Other
Subsistence Activities. BPXA proposes measures that
include ongoing community liaison, development of a
Cooperation and Avoidance Agreement with the Alaska
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Eskimo Whaling Commission, major construction
activities planned for the winter season, and limiting
vessdl transit to the island to routes inside the barrier
islands. An ongoing consultation process will be used
to identify any concerns not addressed by BPXA'’s
proposed mitigation and potential measuresto be
considered.

Stipulations 6 and 7 are part of the lease-stipulation
package but are administrative in nature.

Stipulation No. 6, Agreement Between the United States of
Americaand the State of Alaska

Stipulation No. 7, Agreement Regarding Unitization

c. Mitigation and Traditional Knowledge

The above mitigating measures incorporate traditional
knowledge and the cooperative efforts between the MM S,
the State, and the people of the North Slope and their Tribal
and local governments to development of effective
mitigating measuresinto our leasing program. The concerns
of the North Slope residents to protect their subsistence and
cultural heritage are incorporated in the Orientation
Program, the Industry Site-Specific Whale Monitoring
Program, and the Subsistence Whaling and other
Subsistence Activities stipulations. The Transportation of
Hydrocarbons stipulation reflects the concerns of the North
Slope residents to require that the transportation of oil and
gas be done in a safe manner. The subsistence and
sociocultural sections of this EIS highlight and note the
information, concerns, and traditional knowledge the North
Slope residents have provided. The Northstar EIS provides
another source of traditional knowledge information and is
incorporated by reference. Chapter 2 of the Northstar EIS
provides a good background discussion and general
description of traditional knowledge.

Based on traditional Native and Inupiat testimony and
concern, a conflict resolution process wasincluded in
existing mitigation measures developed for MMS Lease
Sales 144 and 170 isarequirement of Lease Y -
01650.Stipulation 5, Subsistence Whaling and Other
Subsistence Activities, requiresindustry to avoid
unreasonabl e conflict with subsistence activities during
operations, especialy the bowhead whale hunt. Before
submitting a plan, the lessee must consult with the
subsistence communities of Barrow, Nuigsut, and Kaktovik;
the North Slope Borough; and the Alaska Eskimo Whaling
Commission about the proposed operations. These
consultations ensure that they coordinate siting and timing
with subsi stence whaling and other subsistence-harvest
activities. Werestrict uses under the lease, if necessary, to
prevent unreasonable conflicts. However, subsistence
whalers and industry have been able to negotiate agreements
that work for both parties. An exampleisthe recent
agreement coordinating the timing of seismic activity for the
Northstar Project and the subsistence whale hunt. BPXA
and the North Slope Borough, Alaska Eskimo Whaling
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Commission, and the city of Nuigsut worked out this
agreement.

BPXA has committed to a dialogue with Native whalers and
is now working on a Conflict Avoidance Agreement that
would cover Liberty production activities. This agreement
would limit major construction activities to the winter
season, and generally limit vessdl transit to the Liberty
Island to routes inside the barrier islands. The Alaska
Eskimo Whaling Commission prefersto negotiate a Conflict
Resolution Agreement with industry on an annual basis
using aregional rather than a project specific approach so as
to address potential impacts from all ongoing development
projects. The Commission and BPXA are actively pursuing
such an agreement at the present time. An ongoing
consultation process with subsistence whalers would be
used to identify any concerns not addressed by BPXA
proposed mitigation, as well as identifying additional

miti gating measures to be considered, such as monitoring of
bowhead whales for effects from development and
operations noise (See Sec. I.H.6., Mitigation Analyzed in
thisEIS). Industry also isrequired to consult with

subsi stence communities when activities may affect the
availability of polar bears for subsistence use and to develop
a Plan of Cooperation as part of the Incidental Take
Program.

7. Potential Mitigation

Other mitigating measures may be identified during the
public hearing process, and they will be considered in the
final EIS The MMS expects to develop other mitigation in
response to issues and comments received from the draft
ElIS.

The MMS has been participating in meetings convened by
the National Marine Fisheries Service and the Alaska
Eskimo Whaling Commission, with the North Slope
Borough, the Inupiat Community of the Arctic Slope, and
the oil and gas seismic operators concerning monitoring
cumulative effects from offshore activity especially related
to subsistence resources used by the communities. The
group is working toward measures to address the needs of
the subsistence communities, if the bowhead whale

subsi stence hunt were to be affected by development
activities; for example, by noise or in the unlikely event of
an oil spill. Existing laws and regulations cover many of the
issues. For example, rules for ail spill financial
responsibility, the oil spill liability trust fund, and oil spill
contingency plans have very specific actions that are
required. But the group seeks to identify in advance how
the subsi stence users could be compensated if monitoring
shows that subsistence resources are affected. These
discussions could identify measuresto apply to all
development activities, including Liberty.
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Five possible mitigating measures were proposed during the
scoping process. Three of the measures are described and
discussed in Section 1.H.8 that follows. Two proposed
mitigating measures, Seasonal Drilling Restriction and
Recovery and Reuse of Gravel, are described below and
evaluated in Sections 111.C.2.n and 111.D.2.n, respectively.

a. Seasonal Drilling Restriction

The purpose of this mitigation isto provide protection to
resources by eliminating the potential for a blowout during
periods of broken ice during the development phase of the
project. This mitigating measure is similar to the measure
required the State of Alaska for the Northstar Project.
BPXA is prohibited from drilling the first development well
into targeted hydrocarbon formations during the defined
broken ice periods for the site location; drilling subsequent
development wellsinto previously untested hydrocarbon
formations during defined broken ice periods and
imposition of additional restrictions on a case-by-case basis.
The spring broken ice period shall commence 15 days prior
to the reported early breakup date of June 28 and proceed
until the ice concentrations remain at less than 30% for a
period of 48 continuous hours and for a distance of 0.5
miles as viewed in al directions adjacent to the production
facility during breakup. The fall period shall commence on
the earliest date after September 15, when ice concentrations
of 30% or more for a period of 48 continuous hours for a
distance of 0.5 miles asviewed in all directions adjacent to
the production facility and proceed until theiceis
aggregated and contiguous with shore based ice with anice
thickness of 18 inches or more in each of the four cardinal
compass directions adjacent to the production facility. This
type of stipulation was applied to exploratory drilling
activity in early outer continental shelf lease salesin the
Beaufort Sea. The effectiveness of this mitigating measure
isevaluated in Section I11.C.2.n.

b. Recovery and Reuse of Gravel

The purpose of this mitigation isto offset the reduction in
wetlands that would result from onshore mining activities
and gravel pad construction (for example, shore crossing
pad and pipelinetie-in pad). This mitigation would recover
gravel from abandoned gravel facilities and rehabilitate
those sites to useable wetland habitats in an amount equal to
or greater than the area lost from gravel mining and pad
congtruction. The permittee would be required to recover
and reuse available gravel from abandoned pads, roads, and
airstrips within the immediate project area and/or within the
Prudhoe Bay oil field complex and to rehabilitate the site.

This mitigation would require the permittee to assess
abandoned onshore gravel sites near the Liberty Prospect
and/or within the Prudhoe Bay ail field and develop gravel
recovery and rehabilitation plans for abandoned site(s).
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These plans would need to include: the location, amount,
and type of gravel; the areal extent of the gravel site (size);
the current owner and any ownership issues; any potential
gravel contamination concerns and a proposal to deal with
those concerns; the proposed timing for obtaining applicable
local, state, and Federal permits; and a rehabilitation plan,
including timetable. If potential gravel contamination or
travel costs prohibit the use of the recovered gravel for this
offshore project, the gravel could be stockpiled in
nonwetland or currently filled areas and used in other
ongoing or future projects by the permittee.

This mitigation is based on the recently permitted onshore
oil and gas developments (for example, Northwest Eileen
and Northstar). The effectiveness of thismitigation is
evaluated in Section 111.D.2.n.

8. Other Potential Mitigation

Scoping is an ongoing process. Subsequent to theinitial
scoping as reported in the Scoping Report, members of the
Interagency Team requested additional mitigating measures
be considered in the EIS. We describe below the three
potential mitigating measures proposed and provide an
evaluation of the potential effectiveness of each mitigating
measure. However, we did not consider these mitigating
measures for further evaluation and consideration.

a. Seasonal Operating Restrictions

This proposed mitigation would halt oil production during
seasonal periods of broken ice, when oil-spill cleanup-
response capability islimited. During freezeup and
breakup, all drilling and production operations would stop.
These periods would be defined by the ice conditions and
not by specific dates. Operations could resume after
reaching solid ice cover (winter) or open-water (summer)
conditions. This mitigating measure isintended to reduce
the potential for an oil spill by suspending operations and
removing al oil from the sales-oil pipeline during periods of
broken ice.

Periodic starting and stopping of oil production is not a
standard operating procedure. Occasionally, oil production
is stopped for short periods of time (hours to a few days),
and short shut-in periods usually do not result in significant
problems. In the Arctic, however, cold temperatures would
dictate the length of time that production can be stopped
before the oil becomes too viscousto flow. Starting and
stopping oil production could cause numerous other
problems and increase the overall risk of an ail spill.

Thefirst big problem involves the recovery efficiency of ail
from the subsurface reservoir. The withdrawal of oil by
production wells alters the pressure regime in the reservoir.
Careful planning directs oil movement through the
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subsurface reservoir towards the production wells. This
altered pressure regime isin delicate balance with the
physical forcesthat tend to trap oil in the small pore spaces
of the reservoir rock. The pressure regimeis carefully
monitored and managed by the sequence of well
completions, by controlling oil flow rates, and by replacing
recovered volumes with gas and water injection. The
overall efficiency of oil recovery is very dependent on
maintaining this dynamic pressure balance. If drilling or
production is stopped for long periods (weeks to months), a
significant volume of the potential oil reserves could be
trapped in the reservoir. Extracting this trapped oil often
requires additional wells or other enhanced recovery
techniques. Higher development costs, lower oil recoveries,
and intermittent cash flow from production sales would
negatively affect the economics of the field.

A secondary problemisthat natural gasisrecovered asa
by-product of oil production and it is used as fuel for
facilities and equipment. Natural gas would not be available
during production shut-in periods, and alternative fuels
(such as diesel) would be needed. More diesel fuel storage
tanks may require an enlargement in the size of the island.
The transport of diesel to theisland and its storage would
increase the chance of adiesdl spill, negating some of the
potential benefits of seasonal shutdowns.

A more desirable option from areservoir management
standpoint would be to continue oil production from wells
and store the production in tanks. However, large storage
tanks would be needed and probably would require an
increase in the size of the gravel island. This strategy would
add more expenses associated with equipment and safety
systems. The risks of a spill associated with large,
aboveground storage tanks on the island would introduce
additional oil-spill risks.

We assume that the production facilities would need to be
kept in a“warm” standby status. If not, then equipment
degradation as aresult of not being used also islikely to
occur. Gaskets and seals typically are designed to operate
continuously. Intervals of use and nonuse likely would
reduce the life of some of these components and could
increase the potential for alater spill. This aspect of
facilities equipment also negates some of the potential
benefits from seasonal shutdowns.

The next big problem with seasonal production shutdowns
isrelated to pipeline operations. Because the pipelineis
designed to carry warm oil (sales oil is about 130 degrees
Fahrenheit), stopping the oil flow would require displacing
the oil in the pipeline, cleaning (pigging), and replacing it
with anoncorrosive liquid until flow resumed. The
displacing fluid (glycol typically is used) would have to be
transported to the island and stored in tanks. New storage
tanks could require alarger size for theisland. Then there
would be anew risk factor associated with the spilling of
glycol during transport and/or storage. Glycol isa
poisonous chemical used in antifreeze. The only known
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chemical spill on the North Slope that resulted in a dead
polar bear was the result of a glycol spill, but it was not
associated with oil industry operations. When production
resumes following the shutdown, the glycol in the pipeline
would be displaced by oil. Additional facilities would need
to be constructed onshore to collect, separate, and store the
glycol. If used glycol can be reclaimed, it would then be
transported back to the island for future seasona shutdowns.
Transportation would require boats during open-water
conditions and trucks on ice roads during the winter. The
transport and storage of glycol increases the risk of a glycol
spill, and this would negate some of the benefits of oil
production shutdowns.

The costs of operations associated with seasonal shutdowns
would increase while the reserve volumes could decrease,
thus affecting the overall economics of the Liberty project.
Another problem with seasonal shutdownsistheincreasein
the potential for human error, which could result in an ail or
chemical spill. Human error ultimately is responsible for
most accidents, including oil spills. When complexity is
added to operations, the chances for human error are
increased.

Considering the problems associated with lost oil recovery,
additional storage tanks on theisland, alarger footprint for
the island, the increased potential for human error, and the
|arge negative economic impact, seasonal shutdowns are
likely to create more problems and have greater risks for ail
or chemical spillsthan simply continuing normal oil
production activities through the seasonal broken-ice
periods. Because of the technical difficulties noted and the
additional risk associated with periodically shutting down
production, MM S feel s this mitigating measure is not
feasible.

b. Silt Curtains

Members of the Interagency Team meeting suggested that
silt curtains could be used during construction of Liberty
Island to reduce turbidity to surrounding areas. This
includes the Boulder Patch area, which is about 1.25
kilometers to the west and northwest of the Liberty Island
site. A variety of floraand faunainhabit the Boulder Patch
area. Silt curtains are flexible barriers that hang down from
the water surface and are used when it may be desirable to
limit the spread of fine-grained material introduced into the
water column as the result of dredging operations and
disposing of dredged materials. The curtains confine
material suspended in the water within the area defined by
the configuration of the silt curtain. They often are used
during dredging of contaminated sediments, but Beaufort
Sea sediments are not contaminated.

Most, if not al, of the dredging activities using silt curtains
have been in ice-free waters. Silt curtains use a series of
floats on the surface and a ballast chain or anchors along the
bottom. They have been used at many locations with
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varying degrees of success (Environmental Protection
Agency, 2000). The effectiveness of silt curtainsis
primarily based on the conditions at the site. They are most
effectivein relatively shallow, quiescent waters. Conditions
that would reduce the effectiveness of the curtainsinclude:
e strong currents (greater than 50 centimeters per second,
about 1 knot)

high winds

changing water levels

excessive wave heights

drifting ice and debris

curtain and seafloor interactions

The most common failure of silt curtainsis silt buildup that
reaches the bottom of the curtain, continues to build upward,
and causes the curtain to be drawn down and buried
(Johanson, 1976). Another of the operational concerns
about using silt curtains is the flow through an opening in
the curtain of highly turbid water that has built up inside the
curtained area. Thisflow could cancel any benefits from the
use of the curtain if the flow reaches the areato be
protected. Openings may be the result of hydrodynamic
forces causing the seams to part or ripping the material.
Most of the dredged material suspended in the water column
sinksto the seafloor and spreads out as a mud flow
(Johansen, 1976). In some cases, the mud has flowed under
the curtains.

Liberty Island would be constructed in Foggy Island Bay in
the winter by dumping gravel through openingsin theice.
The gravel would be mined from a site on the floodplain of
the Kadleroshilik River in the winter. River gravel usually
contains asmall percent of particles small enough to be
suspended in the water; river currents usualy are fast
enough to prevent fine particles from settling in gravel
areas. Also, the gravel would be frozen and the ice bonding
between particles would reduce the amount of material that
could separate from the gravel mass asiit falls though the
water at the construction site. Water depth is about 22 feet
at the Liberty Idand site and the gravel would settle very
quickly to the seafloor; water temperatures would be below
0 degrees Celsius (32 degrees Fahrenheit). In the winter,
suspended-sediment concentrations may range from about
2-70 micrograms per liter.

At the time Liberty Island would be constructed, theice at
the site would be about 6 or 7 feet thick. Currents under the
ice are caused mainly by tidal motion and rejection of brine
fromtheice. In Stefansson Sound, which islocated just to
the west of Foggy |sland Bay, the currents generally are
perpendicular to the shoreline. Currents generally are about
0.02-0.04 knots, with maximum velocities of about 0.2
knots.

Given their sensitivity to high winds, waves, and drifting
ice, asilt curtain, if used during the construction of Liberty
Island, probably would have to be installed through and
removed from the ice when the ice isthick and stable
enough to support the equipment required to transport the
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curtain, cut the trench in the ice and lower or raise the
curtain. Monitoring of the curtain for effectiveness and
integrity also would have to be done through theice. The
upper part of the curtain would be frozen into the ice and, if
the ice moves, the curtain could tear below the ice and
compromise containment.

Gravel dumped into the water would fall quickly to the
seafloor and generate currents that spread laterally from the
dump site. These currents would have the capacity to
resuspend loose, fine-grained particles on the seafloor and
carry them away from the dumping area. Silt curtains
typically are suspended in the water and do not touch the
seafloor. Some resuspended material could be carried under
asilt curtain, if one were used during Liberty Island
construction. If the curtain extended from the surface to the
seafloor, there could be a buildup of material on the curtain.
Such a buildup would anchor the curtain to the seafloor and
might cause the curtain to tear, especialy if there were any
ice movement.

Any fine-grained particles that settles to the seafloor inside
the silt curtain could be exposed to resuspension during the
open-water season when the winds can generate waves and
stronger nearshore currents. Thus any reduction in turbidity
around the construction area that might be realized in the
winter could be offset by the resuspension of the particlesin
the summer, which would add to the natural turbidity in
Foggy Island Bay. Suspended-sediment concentrationsin
the nearshore waters may range from 30 to more than 300
micrograms per liter in the summer. Foggy Iland Bay isa
dynamic area, as shown by coastal erosion, which
contributes to the natural turbidity in the water and the
southwesterly migration of the barrier islands that lie north
of the Liberty Development Project area.

The curtain would probably have to be removed before the
ice breakup. If the removal cannot be done before breakup,
the curtain would have to remain in the water through at
least the first part of the breakup period. In an environment
with moving ice masses there is arisk of tearing the curtain,
and pieces of material could be |€eft in the water and not
recovered. Thereisaconcern that pieces of fabric inthe
water torn from the gravel bags used to protect the slopes of
previously built exploration drilling or production islands
would affect navigation or the environment. The concerns
about gravel-bag fabric in the environment has resulted in
the suggestion to use steel sheetpile instead of gravel bagsto
protect the Liberty Island (see Alternative V - Use Sheetpile
to Protect the Upper Slope of the Island).

A silt curtain that surrounded the island could be more than
amilelong. The seafloor dimensions of Liberty Island are
approximated 635 by 970 feet. If the curtain is placed 300
feet away from the bottom of the island, the perimeter for
this configuration would be 5,610 feet.

The technological feasibility of using asilt curtain to reduce
the amount of turbidity in the area surrounding Liberty
Island during construction should be considered in the
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context of the existing environment and experiences
associated with silt curtain use. Environmental
considerations include:

e thenatura turbidity of the watersin Foggy Island Bay;
e thegravel used to construct Liberty Island would be
frozen and contains only a small fraction of fine-

grained particles; and

e the composition of the seafloor sedimentsin Foggy
Island Bay includes silt- and clay-size particles that
could be resuspended by currents generated from
dumping gravel and carried into the area surrounding
theidland site.

Silt curtain use considerationsinclude:

o theeffectivenessin containing fine-grained particles
suspended during open water (ice free) dredging has
varied;

e theexperiencein dredging under iceislimited and may
be nonexistent;

o thedeployment, recovery, and monitoring strategies
and technologies most likely would have to be
developed;

o the deployment technique does not prevent water,
which could contain suspended sediments, from
flowing under the curtain and into the surrounding area;
and

e thepossible tearing of the fabric and pieces of fabric
drifting in the water.

In summary, the use of silt curtains during construction of
Liberty Island is not being analyzed further as a mitigating
measure because the benefits of reducing turbidity to
surrounding areas are expected to be small and temporary
when considered along with the environmental conditions.
Also, feasibility is questionable due to limitations associated
with silt curtain effectiveness, lack of experiencein solid-ice
conditions, the need to develop strategies and technologies,
and the risk to the integrity of the curtain.

c. 1-Mile Polar Bear Buffer

This mitigating measure was proposed by the Fish and
Wildlife Service, and it is normally included as part of their
Letter of Authorization. Thisisastandard buffer suggested
by the Fish and Wildlife Service to protect denning polar
bears from certain mobile operations. However, the
proposed Liberty Project would have fixed locations and
ongoing operations at those locations. Potential denning
polar bears would know about those activities when
choosing a denning site. BPXA is not proposing additional
seismic or other exploratory work that would require mobile
operations. BPXA aready isusing this standard buffer zone
when laying out and constructing ice roads for this or other
North Slope operations. BPXA must obtain a Letter of
Authorization from the Fish and Wildlife Service and, in
that letter, the Fish and Wildlife Service can establish the
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principles and conditions for coordinating with BPXA to
protect polar bears.

For the reasons stated, these possible mitigating measures
are not considered further in the EIS.
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ll. Description of the Alternatives

In this EI'S, we have placed special meaning on several
words and terms related to the aternativesin this EIS.

We use the phrases “component,” “component alternative,”
and “set of component alternatives’ to give them important
specific meanings. In describing the Liberty Project and
various alternatives, we use the word “component” when
referring to one of afew specific project elements.
Examples of components are type of slope protection,
pipeline design, and gravel mine site.

A “component alternative” is used to identify a specific
alternative. Each “component alternative” evaluated in this
ElIS focuses on a single project component. Examples of
component alternatives are “ Use the Kadleroshilik River
Mine Site” and “Use the Duck Iland Mine Site.” These
two component alternatives are grouped together as a “set of
component alternatives’ called “Alternative Gravel Mine
Sites.”

In Sections |.F and H, we introduced the five “ sets of
component alternatives’ that we analyze. We describe them
in detail in Section I11.C and evaluate them, one at atime, in
Section IV. This description and analysis provides the
decisionmakers and readers with a good understanding of
the impacts that would be expected to occur for the
component alternativesin each set. We also identified a
second category of alternatives, the “combination
aternative.” The “combination alternative’ is reflective of
the real-world decision process. If the Liberty project is
approved, the decisionmakers will need to chose one
component from each of the five sets of “component
alternatives.” The project will need adrilling and
production island location and pipeline route; a pipeline
design; an upper slope protection system; a gravel mine
source, and a pipeline burial depth.

To aid the decisionmakers and readers in understanding how
to make tradeoffs in selecting among the component
alternatives, the Liberty Interagency Team developed three
“combination alternatives’ that we compare to each other
and to the BPXA Proposal to understand their relative
merits. These three combination alternatives also were
introduced in Sections |.F and H, are described in detail in
Section I1.D, and evaluated in Section IV.D. Together,

these three combination alternatives do not reflect any
agency’s (or agencies’) preferred aternative or preliminary
decision. They are included to provide additional
information and understanding.

A complex project like the Liberty Development and
Production Plan is comprised of many different elements.
Most of the project elements that describe Alternative |
(Liberty Development and Production Plan) are common to
(the same for) all of the alternatives. These common
elements, such as the configuration of agravel island, and
the specific equipment on the island, include some very
precise elements, such as a production island working
surface that is 345 feet by 680 feet with an elevation that is
15 feet above sealevel.

Other elements, such asisland footprint on the seafloor,
change for each island location. Such elements are not the
same for all alternatives.

Inthe analysis of effectsin Section |11, we have identified
two types of impacts. The first impact type, “general
effects,” is general and appliesto al of the aternatives. Itis
the result of developing the hydrocarbon resourcesin the
Liberty Prospect and isthe same for all alternatives. The
effect on caribou of constructing an offshore gravel island in
the winter is an example of a“general effect.” That is, for
al alternativesin this EI'S, we cannot determine any
difference in effects among the alternative island locations
to caribou from construction of a gravel island in the winter.

We also identify “specific effects’ in Section 111 of the EIS.
These are effects that may vary among the alternatives. For
example, the transport of sediment from pipeline trenching
and its potential impact on the boulder patch may be
different for each island location/pipeline route. Therefore,
these effects are identified as “ specific effects.” Note that
the EIS does not repeat the “genera effects’ analysis
identified in Section 111 again and again in the alternative
analysisin Section IV. If the reader wants to refresh his or
her understanding of the general effects on aresource, then
the reader will need to refer back to the “general effects’
analysis provided in Section I11.
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The aternatives for this EIS were drawn primarily from the
results of our extensive scoping process (see Sec. |.G and
Appendix E). The aternatives are described in Sections
I1.A through I1.D, which follow immediately in keeping
with our approach of quickly getting to the issues and
alternatives. Readers who first would like to refresh their
understanding of the basis for the selection and structure of
the alternatives should re-read Sections |.F-H. before
reading the remainder of Section Il describing the
alternatives.

Asindicated in Section |.F, at the completion of thisEIS

process, the decisionmakers will have three options:

e Approve the Project as proposed in the Liberty Plan
(Alternativel)

e Disapprove the Project (No Action - Alternative Il

e Approve amodified project by choosing one alternative
from each of the five sets of component alternatives or
one of the combination alternatives, and/or any
proposed mitigating measures.

In Sections|11.A and B, we describe Alternative | (the
Liberty Development and Production Plan) and Alternative
Il (the No Action Alternative) and all of the component
alternatives. In Section I11, we analyze the effects of
Alternative . Inthefirst part of Section 1V, we analyze
Alternative |1 and all of the component alternatives. Table
I1.A-1 provides a comparison of the component alternatives.
In Section I1.D, we describe the three combination
alternatives, and in Section 1V.D, we summarize their
effects.

Section IV devotes extensive text to the effects of the
component alternatives but only includes the highlights of
the effects of the combination alternatives. Our rationale for
thisisthat the component alternatives are the building
blocks for the combination alternatives. With a thorough
understanding of the building blocks, the reader or
decisionmaker can easily review the combination or use the
blocks to construct whatever combination is preferred. The
relationship between component alternatives and
combination alternativesis shown in Table I-1.

As mentioned previoudly, development of the Liberty
Prospect requires the integration of many elements. These
are al described inthe EIS, and most are common to (the
same for) each combination alternative. Therefore,
regardless of the combination alternative we are describing
or evaluating, all of the following project components are
assumed to be part of each combination alternative:
e The planned construction process would occur over 2
years.

- During Year 1, the project would be approved and
ice-road construction would start in late November
or December.

- Thegravel idand would be constructed in 1 year
(Year 2), and the offshore pipeline would be
congtructed the next year (Year 3). To the extent
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possible, construction would occur during the
winter.

- If construction is delayed, all construction would
occur asingle seasonin Year 3.

Drilling and production would occur from an offshore

manmade gravel island.

- Regardless of location, the island would be
designed to operate safely in arctic offshore
conditions and would have the capability to safely
handle potential ice and wave events. The lower
portions of the island would be protected with
interconnect concrete blocks.

- Gravel would be mined onshore and transported by
trucks using ice roads to the island location.

A drill rig would be transported to the island by a barge

in the summer of Year 2 or moved over aniceroad in

winter of Year 3.

The infrastructure module would be sedlifted to the

island in July/August of Year 2.

Process modules would be sealifted to theisland in

July/August of Year 3.

Oil would be transported offshore through a 12-inch

buried pipeline that would be constructed. Qil

shipment would start in the fourth quarter of Year 3.

- Pipeline construction would use conventional
construction equipment, the same as the process
used for the Northstar Project. Construction and
fabrication of the pipeline would occur on the
surface of theice.

- The LEOS leak-detection system would be
installed along the pipeline regardless of its route
under water.

- Inaddition to the LEOS system, pressure-point
analysis and mass-balance leak detection would be
installed.

- Excesstrenching material would be disposed of at
approved ocean dumping sites.

- Anonshore aboveground pipeline would be
installed on vertical support members with a
minimum 5-foot clearance.

- Two small gravel padswould beinstalled: one pad
at the shore crossing and a second gravel pad at the
Badami Pipelinetie-in location.

The Liberty Prospect would be developed using 23

wells.

- All of the drilling waste material (muds and
cuttings) would be reinjected into a disposal well.

- Water flood and gas reinjection would be used to
maintain reservoir pressure and increase ultimate
recovery during production of the field.

- Drilling would start in the first quarter of Year 3.

- Production would start in the fourth quarter of Y ear
3.

- Theeconomic life of the field is estimated at
about15 years.

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;
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- Production processing facilities and camp facilities
would be constructed on the production gravel
island.

e Diesel generators would be used to provide power for
drilling until production facilities on theisland are
completed and operational. Then natural gas would be
used to fuel all activities.

e |ceroadswould be constructed annually during the
winter to provide access to theisland. During open-
water conditions, helicopters and marine vessels would
be used to transport personnel and materialsto the
island. During broken ice conditions helicopters would
be used.

o Waste materials from the island and produced waters
would either be reinjected into the disposal well or
disposed at approved sites. At the completion of the
project, BPXA would need to submit an abandonment
planto MMS. The plan would be evaluated at that time
and a separate environmental assessment would be
prepared.

e The same oil-spill response plan would apply to all
alternatives.

A. DESCRIPTION OF THE LIBERTY
DEVELOPMENT AND PRODUCTION
PLAN - ALTERNATIVE |, THE
PROPOSED PLAN

The following discussion of the development of the
proposed Liberty Prospect is condensed from the proposed
Development and Production Plan (BPXA, 2000a), the
design basis for pipelines submitted in support of the right-
of-way applications, and the Qil Discharge Prevention and
Contingency Plan (BPXA, 2000a) that were submitted to us
by BPXA and are incorporated here by reference. Please
see Table I1.A-1 for an overview of key elementsfor the
five sets of component alternatives. The Oil Discharge
Prevention and Contingency Plan is described and
summarized in Section 11.A.4 of thisEIS.

The project as proposed by BPXA and described in their
Development and Production Plan (BPXA, 2000a) is
presented in the EIS and is being evaluated by the MM S and
other permitting and regulatory agencies. Construction of
the project will not take place unless these agencies approve
the project or approve the project with modification.

BPXA'’s proposed Liberty Project would be a self-contained
offshore drilling operation with processing facilities on an
artificial gravel island with aburied pipeline to shore (Fig.
I1.A-1). Theidland would be located in Foggy Island Bay in
22 feet of water about 6 miles offshore and 1.5 miles west of
the abandoned Tern Island (Map 1).

1. Description of the Liberty Project

a. Hydrocarbon Resources

BPXA estimates that the target reservoir may contain 120
million barrels of recoverable oil. This estimate is based on
analyzing data from seismic surveys, the Liberty
Exploration Well OCS-Y-01650 #1 and related wells (Tern
Island No's. 1, 2, and 3 OCS-Y-0195, 0196, and 0197), and
development experience from the adjacent Endicott field.
The Liberty development would produce from the Zone 2
Kekiktuk Formation sands, the same high net-to-gross sands
found to be productive at BPXA’s Endicott Development.
The Liberty Zone 2 sands have comparable reservoir
characteristics, porosity (+20%) and permeability (+100's
md), as encountered in the Endicott reservoir. Asstated in
Section 3 of the Plan, both the Endicott and Liberty fields
are structural -stratigraphic traps involving the northwest
trending Mikkelsen Bay/Tigvariak fault system and
truncation of the reservoir by the northeast-dipping Lower
Cretaceous Unconformity. Where the Endicott reservoir
lays south of the Tigvariak fault, the Liberty reservoir lays
to the north in the upthrown side of the fault. The proposed
Liberty gravel island would be centered above the Liberty
reservoir. Thislocation would minimize the number of
high-departure wells needed to develop the reservoir and
maximize the total oil recovered. Thelocation of theisland
was selected also to maximize the assessment and
development of other potential productive formations.

b. Project Development, Production
Scheme, and Abandonment

The following section describes the different activities
associated with the development (Fig. I1.A-2), production,
and eventual abandonment of the project. Seismic
exploration for the Liberty Project was conducted in 1996.
No additional seismic activity is proposed for the Liberty
Project.

Drilling activities would start in February of Year 3,
beginning with the disposal well. After an adequate number
of wells are drilled, production would begin. Drilling would
continue until the reservoir is developed. All personnel
involved in project construction would receive job
orientation and safety and environmental training. This
training would include the information required by MM S
Lease Stipulation No. 2, Orientation Program. (See
Appendix B for more information about the stipulation.)

(1) Liberty Gravel Island Design and Construction

The proposed Liberty gravel island would be constructed in
22 feet of water. Figures|Il.A-3 and I1.A-4 present a
schematic overview of Liberty Idand’s design and the

IV.B, Pipe-in-HDPE; IV.C, Flexible Pipe; V, Steel Sheetpile; VI, Duck Island Mine; VII, Deep Pipeline Trench; Combinations A, B, C
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expected complement of facilities. The proposed Liberty

gravel idand is designed to provide adequate space for

development wells and production and other facilities. A

helicopter landing pad and dock would be available for

access by helicopters and vessels. |Ice roads would provide
seasonal vehicular accessto theisland. BPXA has designed
the island taking into account the environmental conditions
expected at the proposed location. The dimensions of the
island would be as follows:

o A 345-foot by 680-foot working surface 15 feet above
sealevel.

e A 635-foot by 970-foot designed bottom dimension,
with a maximum permitted footprint at the seafloor of
835 feet by 1,170 feet (22.4 acres). Actual experience
in the placement of fill material has demonstrated that
expansion of the footprint is required to accommodate
for fill material falling outside the designed footprint
due to the construction method.

e The perimeter berm risesto 23 feet above sealevel,
which is 8 feet above the working surface.

Theisland would be constructed with the following

materials:

e 773,000 cubic yards of gravel fill for the island,

o filter fabric placed from the top of theisland slope to
the seafloor,

e 4,200 polyester gravel bags (4 cubic yards) placed on
the upper slope of the island from 7-23 feet above sea
level using an additional 17,000 cubic yards of gravel,

e 17,000 interlinked concrete mats placed from the base
of the gravel bags to the seafloor, which would use
about 7,600 cubic yards of gravel,

e thetotal gravel volume for the construction of the
gravel idand, including upper and lower slope
protection is 797,600 cubic yards of gravel ,and

o  dteel sheetpile around an approximate 150-foot by 160-
foot dock/helipad area

The dlope-protection measures proposed for Liberty include
polyester design gravel bag and interlocking concrete
blocks, the same as those used at Endicott. The Liberty
gravel island incorporates many features not common to
previous exploration islands or to Endicott. These features
would provide an additional level of safety and
accommodate the longer life expectancy of theidand (see
Sec. 111.C.1.b(5) for additional information). The proposed
Liberty Island side-dope-protection system incorporates
interlocking concrete mat armor (17,000 concrete mats, 4
feet x 4 feet x 9 inches), with overlapping 4-cubic yard
gravel-filled bags (4,200 bags) from the bench to the top of
the berm. These gravel bags would be about four times
stronger than the polyethylene bags used in the 1980's
construction of exploration islands. The bags would be
made of a polyester material that would sink in seawater if
the material entered the marine environment. MM S would
require each bag is marked, so if agravel bag isfound in the
marine environment we can determine if it originated at the
Liberty Island. The proposed concrete mats are composed
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of individual concrete blocks (Fig. I1.A-5) linked together
with stout chain and shackles (Fig. 11.A-6) and secured with
anchors placed in theisland gravel fill. Underlying the
concrete matting and gravel bags would be a permeable
filter fabric that coverstheisland side-slope areas. BPXA
likely would install conductor pipes for each well, which
would be a source of additional noise. These conductor
pipes would be driven into the island using impact
hammers, in a period of 1-2 consecutive weeks in June or
July of Year 2. (BPXA, 2000a). The proposed island
location had no observed permafrost to a minimum of 50
feet below the site.

Construction during Y ears 2 through 4, would be staged
from existing or onsite facilities. BPXA would house the
majority of the summer workforce in existing onshore
facilities until the infrastructure sealift could provide onsite
facilitiesin the summer of Year 2. Asan option, a
construction barge may be moored near the island during the
summer of Year 3. It would be about 150 feet by 380 feet
(possibly two connected barges), and would have camp
facilities mounted on the barge deck. It could house
between 125 and 200 persons and would be used to support
construction and possibly drilling. The camp could be
overwintered at the site and remain there until summer of
Year 4. Any fuel stored on board would be stored in
accordance with U.S. Coast Guard Regulations (33 CFR
Subpart C) and best industry standards. Wastewater from
the camp would be treated onboard and discharged in
accordance the Arctic General National Pollutant Discharge
Elimination System permit. Camp solid waste likely would
be hauled back to Prudhoe Bay for recycling, treatment, or
disposal in existing approved facilities.

Diesel fuel would be used for power generation for
construction activities and drilling until fuel gasis available
ontheisland. There would be a permanent 3,000-barrel
diesel storage tank on theisland. Two other tanks, a 2000-
barrel and a 5,000-barrel tank would be used for diesel
storage until the fuel gasisavailable. After fuel gasis
available, these tanks would be converted to other uses, such
as a produced water tank or adop-oil tank. After Year 3,
they would no longer be used for diesel storage. Seventeen
smaller, temporary diesel fuel tanks would be used during
construction and drilling and removed after gas from the
project isavailable. All tankswould be double-walled with
10% containment capacity in the interstitial space. Fuel gas
would be available in the fourth quarter of Y ear 3 after the
facilities have been installed. The temporary tanks would
be located in alined, gravel-bermed area with a containment
capacity of 550 barrels. The permanent 3000-barrel tank
would be located on araised platform with a seal-welded
floor and a seal-welded 6-inch-high toeboard that would
provide in excess of 100 barrels of containment. The 2,000-
barrel and 5,000-barrel tanks would be located outside on a
timber mat foundation on a geotechnical liner for additional
containment. The berm around the island, in combination

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;
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with the grading of the gravel idand and the 3 sump pumps
provide containment for over 5000 barrels of oil.

(a) Gravel Island Protection

The proposed working surface elevation of 15 feet was
selected to ensure that the elevation of the island would be
higher than the potential 100-year-wave height (12.2 feet)
and adequate to handle the 100-year ice-rideup event (49
feet). Thetotal mass of theidand (gravel fill and
production facilities) is intended to provide sufficient
resistance to lateral movement under maximum ice loads. A
gravel bench covered with concrete mats extending more
than 40 feet from the base of the gravel bags to the sea
surface would dampen wave energy approaching the island
and induce natural formation of ice rubble. Theisdand
design will be reviewed by MM S under regulations
contained in 30 CFR 250 Subpart I, Platforms and
Structures, to ensure that the design has taken into account
the physical forcesthat may impact theisland. Thisreview
would be conducted by athird party and would verify that
the design is adequate for use in the area.

Gravel bags would be used in the upper portion of theisland
slope starting at 7-8 feet above sealevel and continuing to
the top of the berm, which is 23 feet above sealevel and 8
feet above the working surface of theisland. The bags
provide additional frictional resistance in the unlikely event
of ice rideup past the 40-foot bench. The gravel bags would
be used only in the upper portion of the island to avoid
direct forces from ice or wave action, to lessen potential
damage and dislocation, and to protect the surface of the
island from the unlikely event of further ice rideup.
Interlinking concrete mats would be placed on the lower
slope of the island from the base of the gravel bags down to
the seafloor to provide stability and protection against
erosion. Filter-cloth material placed underneath the gravel
bags and concrete matting would prevent the gravel fill
material from washing out but would not itself, be
susceptible to washing away.

BPXA'’s proposed use of gravel bags for this project is quite
different from previous exploration island construction. The
bags proposed for usein the Liberty Island construction are
made from a polyester material, which does not float. The
gravel bags for the proposed Liberty slope-protection
system would be used only on the upper slope (above the
concrete lined bench, approximately 7 feet above the water
line), which makes them less likely to betorn by anice
event. BPXA would monitor ice events at or near the island
and repair or replace any torn or ripped bags as part of their
ongoing maintenance program. Major ice events usually
happen during freezeup and in winter, and major wave
events occur during the open-water season. With the
proposed BPXA maintenance, it would be highly unlikely
that a gravel bag would be ripped or torn during an ice event
and not be repaired before a wave event that could wash the
bag into the ocean. In the unlikely event abag or part of a
bag is washed into the marine environment, the bag would
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not float but sink to the bottom. BPXA aso has agreed to
remove all of the gravel bags that would be used in the
upper slope-protection system at project abandonment.

The oblong shape of the island would be oriented so that the
narrower end of the island would be facing north to lessen
exposure to potential ice and wave forces. Production
modules and wells would be positioned away from the north
face of the idand and towards the center of theisland to
further lessen potential exposure to ice override onto the
working surface of theisland. The surface of the island
would be contoured, so that runoff flows into sumps away
from production facilities.

(b) Gravel Mining Design, Operation, and Rehabilitation

BPXA proposes using mainly the winter seasonsto
construct Liberty Island and the pipelines. BPXA proposes
to start constructing an ice road to the Kadleroshilik River
mine site in December of Year 1, so they can accessthe
mine site, haul gravel, and construct the island. |ce roads
would be reconstructed in December of Year 2 to support
pipeline construction. Construction of the ice roads (Map 1)
would be much faster when the air temperatures are lower
(best at subzero degrees Fahrenheit). Work on the
Kadleroshilik River mine site would start in January of Y ear
2. The proposed mine site is approximately 1.4 miles south
of Foggy Island Bay, with a ground surface elevation of 6 to
10 feet above mean sealevel. (BPXA, 2000a). Figuresl!l.A-
7a, 11.A-8, and 11.A-9 show the locations and cross sections
for Phases | and |1 of the mining plan. Thismine siteisina
region of riverine barrens and alluvial floodplain. BPXA
has estimated the proposed site is about 40% dry dwarf
shrub/lichen tundra, 10% dry barren/dwarf shrub, forb grass
complex, and 50% river gravel (BPXA, 2000b); see Figure
I1.A-7b.

The proposed development mine site is approximately 31
acres, with the primary excavation area developed in two
cells (PBXA, 2000b). Thefirst cell would be approximately
19 acres and developed in Y ear 2; it would support
construction of the gravel island.(BPXA, 2000b) The
second cell is approximately 12 acres and would support
pipeline construction activitiesin Year 3. In preparation for
mining, snow, ice, and unusable overburden (organic and
inorganic materials) would be removed from the mine site.
For Céll 1, up to 100,000 cubic yards of overburden would
be stockpiled temporarily on a 5-acre portion of the Cell 2
mine area just south of Cell 1. Cell 2 overburden (up to
13,000 cubic yards) plus about 2,500 cubic yards of excess
spoil from the onshore pipeline transition trench would be
placed either directly into the Cell 1 pit or onanicepadina
temporary stockpile area (about 0.5 acres) located just south
of the Cell 2 pit.

Mining would not extend into the active river channel; a
dike approximately 50 feet wide would be left in place
between the mine site and the river channel while mining
operations are under way. Gravel would be excavated by

IV.B, Pipe-in-HDPE; IV.C, Flexible Pipe; V, Steel Sheetpile; VI, Duck Island Mine; VII, Deep Pipeline Trench; Combinations A, B, C



Contents

-6

blasting, ripping, and removing materialsin two 20-foot lifts
to atotal depth of 40 plus feet below the ground surface.
Some portion of the lower 20-foot lift may be left in place,

if all gravel available from the site would not be needed to
meet island requirements.

The activities listed above would take place in both Years 2
and 3. (See Sec. 111.D.2 of thisEIS and Sec. 5.1.10 of the
Liberty Environmental Report [BPXA, 1998b] for more
detailed information about the proposed gravel mine site.)
The mining plan also includes areserve area of
approximately 22 acres. Approximately 31 acres of the total
53 acres of the planned mine site would be disturbed.
(BPXA, 2000b).

After useable gravel has been removed from the mine,
materials unsuitable for construction (for example, unusable
materials stockpiled during mining) would be placed back
into the mine excavation. Stockpiled snow and ice also
would be pushed back into the pit to minimize effectson
natural drainage patterns during spring breakup. These
backfilled materials would be used to create a shelf
(approximately mean water level) along one side of the
mine to improve future habitat potential. The access ramp
down into the mine would form the foundation of the
congtructed shelf, maximizing new surface area created. To
complete construction, the adjacent edge of the pit would be
beveled back a distance of 10-20 feet, creating a gradual
slope to the shelf. The backfilled area would provide
substrate and nutrients to support revegetation and improve
future habitat potential of the constructed shelf along the
mine wall.

After Phase | mining is complete and the pit edge contoured,
the dike between the mined site and the active channel of
the Kadleroshilik River would be breached to approximately
6 inches below mean low water in the channel. During
spring breakup, the mine site would flood with freshwater,
forming a deep lake adjacent to theriver. To avoid
stranding fish in the lake during periods of low water, a
short section of the breach would be lowered to match the
river’s bottom level.

The proposed development of the Phase 2 cell is expected to
beginin Year 3 to support construction of the offshore
pipeline, the shoreline transition, and pipeline valve pads.
The Phase 2 mine would disturb approximately 12 acres, to
provide the estimated volume of gravel needed for pipeline
and pad construction. An approximately 15-foot wide dike
would be left between the two cells until mining has been
compl eted.

Mining and rehabilitation plans for Phase 2 are similar to
those described for Phase 1 (see Figs 11.A-10 and I1.A-11)
After Phase 2 mining is completed, the dike separating the
two mine cells would be breached, expanding the original
flooded site to create alarger lake. Some portion of the
breach would be at least as low asthe river’s bottom to
avoid stranding fish during periods of low water. Backfill
(materials stockpiled during Phase 2 mining and excess

II. DESCRIPTION OF THE ALTERNATIVES

material from onshore pipeline construction) would be used
to enhance the shallow area created during Phase 1 to
improve the future habitat potential of that site.

Remnants of the dike between Phase | and Phase Il cells
would form islands (0.4 plus acres) in the deep lake,
diversifying the aquatic habitat. The shelves constructed
along the side of the mine (estimated to be 0.5-2.0 acres)
should evolve into shallow water habitat over timein
conjunction with flooding the mine site. After athaw
season, it is expected that irregular settlement of the
material comprising the shelf would create a surface mosaic
of small, shallow ponds, humps, and flats.

During fall Year 3 or spring-summer Y ear 4, the plan would
be implemented to encourage revegetation of the shelf areas.
Depending on the extent and pattern of thaw settlement, the
areas would be seeded, likely with a combination of salt-
tolerant (and disturbance-tolerant) seed stock, as well as
other seed stock, as conditions dictate. Depending on access
to appropriate sites, ambient moisture, and salinity (both
current and predicted), some plugging and/or sprigging also
may be done.

After rehabilitation, the flooded mine site would provide
several benefits. Deepwater sources connected to streams
and rivers are uncommon in thisarea. The excavation
would create potential overwintering habitat for fishin an
area where this type of habitat is limited. It also would be
possible that the lake could be a source of water for future
ice-road construction, although over time, coastal storm
surges could make the lake water too brackish for this
purpose.

(c) Placement of Gravel Fill Material

Gravel would be hauled over the ice road for about 45-60
days but should be in place at the island construction site by
the end of April of Year 2. The process of placing gravel
involves using conventional ditch witches (chain trenchers)
and backhoes to cut and remove blocks of ice from the
congtruction site. The hole left by the removed ice blocks
would be enlarged and filled with gravel hauled in by
conventional belly-dump trucks. This process would
continue until the total volume of gravel fill material has
been placed, including stockpiling excess gravel necessary
to fill the gravel bagsto be used for slope protection. Once
the mgjority of theisland is completed, materials for
foundations and sheetwalls would be transported to the
island by ice road or barge. The precast concrete mats
would be constructed offsite and trucked to the island.

Once the gravel fill isin place, the workers would grade and
reshape the island to the final design. Thiswork would
continue through ice breakup. Following breakup, the filter
cloth and slope protection (concrete mats and gravel bags)
would beinstalled. Thiswould continueinto July. Gravel
bags would be filled from excess gravel at the island
construction site. By the end of May, the pile-driven
sheetwall for the dock would beinstalled. Next, the
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concrete foundations would be installed. Foundation
installation would take about 30 days and be completed by
mid-August. All other remaining island construction work
would be completed in early to mid-August before the
arrival of the sedliftin Year 2.

(2) Drilling Activities

A drill rig and consumables would be mobilized to the site
by barge in the summer of Year 2, from the Prudhoe Bay
Area. Drilling would start using diesel-generated power.
Diesel would be used until natural gas-fired electrical power
from the plant is available. Development drilling would
begin in the first quarter of Y ear 3 and finish in February
Year 5. BPXA has collected 3-dimensional seismic data
over the entire prospect and has used thisinformation to
determine the target location for each of the proposed wells.
At least 23 wells would be drilled: 1 disposal, 14
producing, 6 water-injection, and 2 gas-injection wells, at a
wellhead spacing of 9 feet. The disposal well would be
drilled first. Muds and cuttings from the disposal well
initially would be stored onsite and then injected into the
disposal well. Asan alternative, these drilling wastes may
be hauled to existing disposal facilities onshore.
Subsequent muds and cuttings from development wells
would be injected down the disposal well. Production and
injection wells would be drilled in specific sequence and as
necessary to ensure the reservoir is depleted in the most
efficient way. Workover operations (operations conducted
in the well bore to improve the performance of the well)
would be conducted periodically and as necessary.

Because the injection well islocated on outer continental
shelf lands, it is not subject to the Environmental Protection
Agency’s 40 CFR 146 Subpart B jurisdictions. The MMS
has regulatory oversight for all facets of the injection well
operations, from development through abandonment. The
MMS will require BPXA to develop and operate the
disposal well in accordance with MM Sregulations. The
MMS also intends to apply the same principles from the
Environmental Protection Agency’s 40 CFR 146 regulations
in managing the types and volumes of waste disposed. In
accordance with BPXA’s Development and Production
Plan, disposal wastes would be limited to nonhazardous
industrial wastes, domestic wastewater, stormwater and
RCRA-exempt oil and gas exploration, development and
production wastes as defined in 40 CFR 261(b)(5).

(3) Construction of a Single-Wall Steel Pipeline

For the offshore pipeline, BPXA proposes asingle-wall

steel pipeline system that would be constructed with a
12.75-inch outside diameter pipe with a 0.688-inch wall
thickness. The system would be protected from corrosion
by a dual-layer fusion-bonded epoxy coating and sacrificial
anodes. The system would be buried with a minimum

burial depth of 7 feet (Fig. 11.A-12). Cover isdefined asthe
vertical distance between the top of the pipe and the original
undisturbed seafloor. Periodic smart pigging would monitor
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pipeline integrity. Leakswould be detected by a
combination of three systems: pressure-point analysis,
mass-balance line-pack compensation, and the Siemens
LEOS |leak-detection system.

Map 1 shows the proposed routes for onshore and offshore
pipelines. The offshore route would go nearly straight from
the Liberty Iland to alandfall about 6.1 miles to the south-
southwest. The overland route would be about 1.5 miles
long and extend south to tie in with the proposed Badami oil
pipeline about 1.5 miles west of the Kadleroshilik River.
The overland route would avoid mgjor lakes and would
intersect the Badami pipelines at a new gravel pad. BPXA
would plan to construct the pipeline in winter of Year 3,
starting in January and finishing by May.

The pipeline system would be constructed during the winter
within atemporary right-of-way (250 feet wide onshore,
1,500 feet wide offshore). For welding strings of offshore
pipeline, workers would need a site close to shore on
grounded seaiice artificially thickened, as needed, and
usualy in water lessthan 5.5 feet deep. The site would be
east of the right-of-way and would hold a welding pad 6,000
feet long by 750 feet wide.

(a) Pipeline Construction

Pipeline design, an issue and concern for thisEIS, is
discussed at some length in the document. This sectionis
described in more detail than other sections, because
construction is an integral part of any pipeline. We hope the
additional detailed information will help the reader better
understand some of issues.

V arious methods of pipeline construction, including both
summer and winter construction, were studied in the BPXA
INTEC report (INTEC, 2000). Through-ice winter
construction was selected as the most feasible construction
method for installation of the single-wall steel pipeline
system. Thistype of construction uses techniques that are
similar to those used onshore. Trenching would use
conventional excavation equipment, such as backhoes.
Hydraulic dredging may be used for final smoothing of the
trench bottom. (See Section 1.H.5.b(11) for additional
information and discussion about hydraulic dredging).
Construction activitiesinclude:

e mobilizing equipment, material, and workforce,
constructing the ice road and thickening the ice,
slotting theice,

trenching (including temporary storage and disposal of
excess material),

preparing the pipeline makeup site,

welding pipe strings,

attaching anodes,

attaching LEOS,

transporting pipe string and welding tiein,

island transition,

shoreline transition,

installing pipeline,
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e  backfilling the trench,
e hydrostatic testing, and
e demobilizing equipment.

A brief discussion of each of these activities and the
variations particular to each pipeline system alternative
follows. More detailed information relating to the
construction methods to be used on the single-wall pipeline
and the costs of these activities can be found in Sections 4.4
and 4.5 of the INTEC (2000) report.

1) Mobilizing Equipment, Material, and Workforce

Thisis the stage when the equipment, personnel, and
supplies are transported to the work location. Mobilizing for
the single-wall steel pipeline system is estimated to take 3

days.

2) Constructing Ice Road and Thickening Ice

Ice roads are built to provide transportation routes across the
seaice and tundra and the seaiiceis thickened so that it
would be able to support the weight of the construction
activities. A total of 47 dayswould be required for
constructing the ice road, thickening the ice, and
maintenance. See Section I1.A.1.b(5) for additional
information about freshwater needs for ice-road
construction.

3) Slotting the Ice

After the ice has been thickened, a slot has to be cut through
the ice to allow atrench to be dug and the pipeline to be
placed in thetrench. Ice slotting for this system would
reguire about 11 days.

4) Trenching

A trench must be excavated in the seafloor that the pipeline
can be placed init. Thetrench must be dug to fairly tight
tolerances so that the pipeline would be supported along its
entire length and not have high spots that would contribute
to upheaval buckling. A hydraulic dredge may be used to
help smooth the trench. The amount of excavation in the
various water depths for this system isshown in Table I1.A-
2.

5) Preparing the Pipeline Makeup Site

If pipeline construction uses the drag and lay process, a
pipeline makeup site needs to be prepared nearshore in the
bottomfast-ice zone. This site would be used to assemble
the pipeline strings before transporting them to the side of
theice slot for final tie-in welds and lowering into the
trench. The size of the site required would be 416,500
square yards, about 86 acres. An estimated 37 days would
be required for this activity.

II. DESCRIPTION OF THE ALTERNATIVES

6) Welding Pipe Strings

There are two methods that may be used for welding the
pipeline together. Either the pipeline can be laid out along
side theice dot and welded on the ice, or it can be prepared
at a makeup site and transported in strings approximately
3,000 feet long and tied together alongside the ice slot.
During this stage the welds are tested to ensure there are no
welding flaws, anodes are attached to the pipeline, and the
welds are coated to protect against corrosion. Itis
estimated that approximately 17 welding-crew days are
needed to weld the pipe strings together.

7) Transporting Pipe String and Welding Tie In

After the pipeline system is put together in strings at the
makeup site they would be transported along the ice slot for
final tiein. A total of 10 daysis estimated for transporting
the pipeline and welding thetieins.

8) Installing the Pipeline Offshore

After the pipeline is welded together it would be lifted from
theice and placed in the trench. Installation of the single-
wall steel pipeline system is estimated to take atotal of 35

days.

9) Installing the Pipeline Onshore

Conventional techniques for constructing an onshore
pipeline on the North Slope would be used to install the
onshore portion of the pipeline. The pipeline would be
installed during the winter from an ice road along the
pipeline right-of-way. The pipeline would be installed on
vertical support membersto allow wildlife to travel beneath
the pipeline.

10) Transitioning the Pipeline at the Gravel Island

BPXA proposes to place apull tubein the island during
island construction so that the pipeline can be pulled
through to tie into the island facilities when it isinstalled
(Fig.l1.A-13).

11) Transitioning the Pipeline at the Shoreline and
Constructing the Shore Pad

Near the coastline, the pipeline would begin atransition
from being buried to being elevated. About 100 feet of the
transition trench would be seaward of the shoreline, and
about 150 feet would be landward of mean low-lower water
(Figs. 11.A-14 and I1.A-15). The onshore transition point
was |located to provide protection from coastal erosion
expected during the designed life of the pipeline plusa
safety factor. The buried portion of the pipeline would be at
the same depth below sealevel as the offshore portion of the
pipeline, and the elevated portion would be installed in
accordance with the North Slope Borough’s requirements
for pipeline construction. After laying the pipeline, the
trench would be refilled primarily with gravel for stability
and organic layers from the original surface of the trench
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would be replaced on the surface. Coarser, granular
material from the gravel mine or the excavation would be
used as needed at the coastal bluff to achieve erosion
resistance similar to the adjacent undisturbed material. This
plan minimizes any increase in erosion caused by
construction through coastal bluffs and isintended to
replicate the natural strength and character of the landform.
The cap would overlap the trench only slightly, and the
entire onshore transition pipeline would disturb up to 0.3
acres. The cap would be seeded to promote revegetation
across disturbed tundra, using methods that are established
for the North Slope. Spoil remaining from construction and
rehabilitation of the onshore trench would be used for mine
site rehabilitation.

Automated pipeline isolation valves for the sales oil pipeline
would be located at the landfall and the Badami pipeline tie-
in point and on theisland. The landfall pad would be
approximately 135 feet by 97 feet (0.3 acres), requiring
approximately 2,400 cubic yards of gravel (Figs. 11.A-16
and 11.A-17). Gravel would be obtained from the Liberty
mine site.

BPXA currently is considering using an vertical loop in lieu
of the landfall isolation valve; if implemented this option
probably would reduce the size of the landfall pad.

12) Backfilling the Trench

The pipeline trench would be backfilled with the material
removed during excavation using conventional equipment
(backhoes, dump trucks, etc.). If trenching occurs several
days in advance of the backfilling operation, the trench
material is stored temporarily on the ice surface near the
trench, and would be frozen when it is placed back in the
trench. Theice bonds of any frozen material used for
backfill would be broken up into smaller pieces
mechanically beforeit is placed back in the trench. If the
trenching, installing the pipeline, and backfilling occur
simultaneously as part of a continuous operation, the native
backfill material would not be frozen. The backfill isused
to help control upheaval buckling and also to help protect
the pipeline from external damage. Backfilling can proceed
very quickly but cannot be done until the pipeline has been
installed in the trench. Therefore, the rate of backfilling is
limited by the rate of pipelineinstallation, whichis
constrained by the rate of excavation.

a) Burying Gravel-Filled Bags to Hold Down the Pipeline

Additional weight would be necessary to prevent the
vertical movement of the pipelines that results from
excessive axial compressive force in the pipe during thermal
expansion. If thereis not enough vertical downward force
on the pipe to resist the instability, then vertical motion of
the pipe occurs. Once an upheaval buckle begins and the
pipeline starts to move upwards out of the trench, the axial
forceisrelieved and the pipeline would expand and feed
into the buckle. The axial force comes from the thermal
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expansion of the pipeline from about 28 degrees Fahrenheit
during installation to about 150 degrees Fahrenheit
operating temperature. The weight would come from the
gravel-filled geotextile bags placed across the pipelines at
intervals to cover approximately 50% of the pipeline route.
Approximately 4,000 gravel-filled bags would be necessary.
These gravel bags would be placed on top of the pipeline
and buried below the seafloor (Fig. 11.A-12). The bags
would not be exposed to ice or erosional forces. The
estimated quantity of gravel includes the gravel material
(16,000 cubic yards) contained within the 4-cubic-yard bags
that would be placed over the entire pipeline before placing
the backfill material. Backfilling is estimated to take 36

days.

b) Methods of Backfilling

An estimated 17,000 cubic yards of gravel fill material
would be required as pipeline-bedding material in various
locations within the trench between the gravel island and the
3-milelimit. Approximately 50,000 cubic yards of gravel
fill would be required as pipeline-bedding material in
various locations within the Territorial Seas (shoreward of
the 3-mile limit). These estimates include the gravel
material contained within the 4-cubic-yard bags (about
4,000 bags) that periodically would be placed over the entire
pipeline before placing the backfill material. The bags
would cover approximately 50% of the pipeline route.
Backfill material would consist of material dredged from the
trench. Between the Liberty Island and the 3-mile limit,
approximately 162,000 cubic yards of trench-dredged
material would be used as backfill. Between the 3-mile
limit and the shoreline, about 495,000 cubic yards of trench-
dredged material would be used as backfill. A minimum of
7 feet of fill material would cover the pipeline. In water up
to 8 feet deep, the cap of the backfill would be close to the
original seafloor, not to exceed 1 foot higher than the
surrounding seafloor. In water deeper than 8 feet, the trench
cap would not exceed 2 feet higher than the surrounding
seafloor. The affected footprint would be 18.2 acres beyond
the 3-mile limit and 55.4 acres within the limit. This
includes the trench cap, which could overstep the limits of
the trench excavation.

¢) Handling Excess Trenching Material (Ocean-Water
Disposal of Dredged Material)

Any dredged/excavated material that could not be placed
back into the trench would require disposal into ocean
water. One case is where there is more excess spoil than
can be placed into the trench without overmounding. The
amount of mounding over the pipeline would not affect
pipeline integrity but would be an environmental concern.
In the area of grounded ice (water 8 feet deep or less), the
cap of the backfill would be close to the original seafloor—
not more than 1 foot higher than the original seafloor. In
deeper water, mounding would not exceed 2 feet.
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Two locations are designated for temporary storage (on the
ice surface) and as disposal sites of excess dredged materials
(Zone 1 and Zone 2) (Fig. 11.A-18).

Zone 1 islocated on the west side of the pipeline right-of-
way on grounded sea ice outside the 5-foot isobath.
Maximum dimensions of the site would be 5,000 by 2,000
feet (230 acres). Zone 1 would serve as the primary
temporary storage location of all excavated materials that
cannot be directly transported for backfill along the pipeline.
Excess trench material that cannot be used as backfill (Zone
2) would be transported to the Zone 1 (see the following
description for Zone 2). Zone 1 isthe primary and preferred
ocean disposal site.

Excess trench material placed in Zone 1 would be groomed
to a height not to exceed 1 foot to minimize the potential for
mounding on the seafloor. The size of the site was selected
to provide operational flexibility, and the entire site would
not be used for disposal. Material would be stacked on
portions of the site over deeper water first and then over
shallower water. The maximum quantity of spoils
stockpiled or left for disposal on this site at any one time
would not exceed 100,000 cubic yards. Assuming this
maximum quantity is placed in stacks 1 foot high, about
27% of Zone 1 (about 62 acres) would be used for actual
disposal.

Zone 2 is a 200-foot-wide section along the west side of the
pipeline trench from the island to shore. Zone 2A islocated
in water depths less than approximately 16 feet; Zone 2B is
located on floating ice in water depths greater than 16 feet.
About 24,400 feet of Zone 2 is within the Territorial Seas
(shoreward of the 3-mile limit), while 8,000 feet is seaward
of the 3-mile limit.

Zone 2 isatemporary storage area (on theice). It dsoisthe
contingent disposal location for excess trench materials,
should weather or ice conditions cause operations to be
abandoned before completion. The maximum quantity of
excess trench material s stockpiled or left for disposal on this
site at any one time would not exceed 10,000 cubic yards.
Excess trench material in Zone 2A normally would be
stacked or groomed to maintain an approximate depth of
lessthan 1 foot. Excess trench material placed in Zone 2B
would be stacked or groomed to a height not to exceed 2
feet. BPXA intendsto clear Zone 2 of all excess dredged
material/spoils by spring breakup. Thiswould be done by
scraping the ice with heavy equipment, leaving at most a
veneer of dirty ice (avery small amount of sediment
remaining in the frozen matrix).

13) Hydrostatic Testing

Hydrostatic testing of the pipeline is done to ensure pipeline
integrity after construction but before placing the pipelinein
service. Hydrostatic testing may use seawater, glycol, or a
water/glycol mixture. If any glycol is used, the test fluids
would be recovered and returned to the vendor for future
use or recycling or disposed of at an approved disposal site.

II. DESCRIPTION OF THE ALTERNATIVES

If the seawater is used, it would be discharged in accordance
with the terms of the General National Pollutant Discharge
Elimination System permit. The process would take
approximately 5 days. A geometry pig also would be sent
through the pipeline to determine the as-built alignment of
the pipeline; this data would be used as a baseline for future
pig runs.

14) Demobilizing Equipment

After site cleanup, al equipment, excess materials, and
personnel would be demobilized. Demobilization would
take 2 days.

15) Temporary Abandonment

If weather or ice conditions dictate a temporary or seasonal
abandonment of the pipeline before the completion of the
pipeline, the following plan would be used. An
abandonment head would be welded to the end of the pipe,
and a cable attached to the head. The pipeline would be laid
into the trench, with tension applied to the cable until the
pipeline rests on the bottom of the trench. For seasonal
abandonment, the cable would be lowered into the trench.
The following season, divers would retrieve the cable and
excavate any soil covering the pipeline, using hand-jetting
equipment. The end of the pipeline would be lifted back
onto the ice surface, and construction could resume.

(b) Leak-Detection Systems

1) Pressure-Point Analysis and Mass-Balance Line-Pack
Compensation

Pressure-point analysis is the continuous monitoring of the
pipeline to alert the operator to any pressure variances that
leaks would induce and variances in measured volumes of
oil at theinlet and outlet of the Liberty oil pipeline. Mass-
balance line-pack compensation measures the volumetric
throughput at both the island and the Badami tiein. The
accuracy of the meters would be such that the threshold for
the leak-detection system would be 0.15% of flow.
Operating procedures require periodic calibration of the
meters. If the crude oil meters are above or below 100
barrels or more per day for 2 days, the meters would be
checked and calibrated. If there are volume discrepancies
after the meters have been checked and there is no apparent
operational reason, the pipelines would be shut in.

This system has been used extensively on the North Slope
and is considered as part of the best available and safest
technology.

2) Leak-Detection and Location System (LEOS)

BPXA plansto incorporate the LEOS system (Fig. 11.A-19)
as part of the leak-detection system for the pipeline. Based
on continued evaluation of technologies, an alternative but
equivalent system could be used. Such a system would
need to meet or exceed the detection rates and reliability
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criteriathat has been identified by the LEOS system.
Siemens devel oped the LEOS leak-detection system about
30 years ago. It detects leaks by means of alow-density
polyethylene tube, which is highly permeable to il and gas
molecules. The tube is pressure tight and contains air at
atmospheric pressure when installed. In the event of an oil
leak, some of the leaking oil diffusesinto the tube due to the
concentration gradient. The air in the tube istested every
day, when apump at theisland pullsthe air at a constant
speed through the tube into a detector unit. The detector
unit is equipped with semiconductor gas sensors that can
detect very small amounts of hydrocarbons. An electrolytic
cell onshore injects a specific amount of hydrogen gas into
the tube just before each daily test. This gasistransported
through the tube at each test and generates a " marking peak"
that not only notes the test is complete, but helps to verify
that the equipment is functioning and properly calibrated.
The LEOS system can detect aleak when the total volume
of the leak reaches 0.3 barrels within 24 hours. For smaller
leaks, the LEOS system may not detect the leak until the
accumulated size of the leak exceeded 0.3 barrels.
(Franklin, 2000, pers. commun.). For purposes of analysis,
the leak-detection threshold of LEOS is assumed to be 0.3
barrels.

Because the air moves through the tube at a specific rate, it
can accurately determine within meters the location of a
pipelineleak. Should aleak be detected, it sets off an alarm.
The system automatically stores more than 100 days' worth
of data on a personal computer.

This system has been installed in underground pipelines and
in aquatic environments, mostly in Europe. Intwo instances
where pipeline leaks have occurred, the system was able to
detect them. (INTEC, 1999b:3). It also has beeninstalled
as part of the Northstar pipeline leak-detection system. The
LEOS system would be bundled to the pipeline before the
pipeline was laid in the trench (INTEC, 2000).

Although the LEOS was successfully installed as part of the
Northstar development its' long term effectivenessin the
Arctic has not been demonstrated. Therefore a contingency
plan has been devel oped should the LEOS system become
inoperable during the period of solid ice when visual
detection of aleak cannot be performed. If the LEOS
systemsis determined to be inoperable for some period
during solid-ice conditions, BPXA would conduct monthly
over ice monitoring until the LEOS system is brought back
into operation, repaired, or replaced. Holes would be bored
through the ice at predetermined spacing, so equipment can
be lowered to search for hydrocarbons. The hole spacing
was not specified by BPXA in the Development and
Production Plan. The amount of time needed to detect il
through the ice is related to the spacing of the holesin the
ice, which is dependent upon several specific factors,
including the properties of the oil to spread and the type of
ice. Liberty ail is different than Northstar oil, so new models
would be needed to determine the proper hole spacing
required to detect an oil leak under theicein 30 days with
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95% confidence level. If the project is approved, MM S will
obtain sufficient oil for testing from the first oil well, and
MMS will develop arequirement for through-ice detection
to detect an ail leak of 2,956 barrels (a 97.5-barrel-per-day
leak for 30 days) with monthly through-ice testing at the
95% confidence level. The distances between holes would
be determined by MMS, in consultation with the Fish and
Wildlife Service and the National Marine Fisheries Service,
and the procedures would be in place prior to any
transportation of oil in the pipeline.

(c) Pipeline Operations, Maintenance, and Repair

BPXA has designed a monitoring program that includes
both pre- and post installation monitoring, aimed at
reducing the risk of apipeline failure. Visua surveillance
flights to search for oil sheens on the water would occur
weekly during open-water and broken-ice conditions.

Aerial surveysfor river overflooding would be conducted
during the initial years of operation. The shoreline would be
inspected annually for erosion. A check of the pipeline
integrity would occur every 5 years. Visual inspection of
overland pipe and values would occur monthly. Process
operators would continuously monitor the automated control
systems for pipeline leaks.

The key aspects of this monitoring program are Non-
Destructive Examination during pipeline construction and
hydrostatic testing and smart pigging the pipeline after
installation. BPXA also has outlined generic repair
scenarios for each of the pipeline aternatives. Although an
actual pipeline repair would require its own detailed plan,
these generic scenarios can give an estimate of the amount
of work and level of difficulty of repairing the pipeline
system.

1) Non-Destructive Examination

BPXA would conduct Non-Destructive Examination,
including x-ray and ultrasonic tests, of all welds to ensure
that they are sound. The Non-Destructive Examination
testing would be performed on the welds during
construction and on any welds that are part of a pipeline
repair. Any weld that has a defect larger than the maximum
acceptable level would be cut out and replaced. Thiswould
minimize the probability of aweld failing after installation.
BPXA would also conduct hydrostatic testing of the
pipeline after construction or arepair to ensure pipeline
integrity before placing the pipeline into service. (See Sec.
11.A.1.b.(3)(a)13) for a description of hydrostatic testing.)

2) Pipeline Smart Pigging

BPXA would use smart pigging to monitor the condition of
the pipeline. This plan includes smart pigging the pipeline
at startup to establish theinitial condition of the pipeline and
establish a baseline against which future pigging results can
be compared. The pigging program would consist of
running three different types of pigs on various
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schedules—a caliper pig, a pipeline geometry pig, and a
wall-thickness pig. A more detailed discussion of these pigs
follows.

a) Caliper Pig

This pig measures any internal deformation of the pipeline,
such as dents and buckling. 1t would always be run before
running either of the other two pigs to ensure that there are
no internal blockages that would prevent the other pigs from
passing through the pipeline.

b) Geometry Pig

This pig records the configuration of the offshore pipeline
system. It can be used to determine the amount of
displacement in the pipeline due to thaw settlement,
upheaval buckling, strudel scour, ice gouging, or any other
force that causes the pipeline to move. Thisinformation can
be evaluated to determine if the pipeline's allowable strains
have been exceeded, or if the amount of displacement
exceeds the design parameters. This pig would be run after
the pipeline has been constructed to measure its baseline
condition, then once a year for the first 5 years, and then
once every 2 years for the life of the pipeline. 1t also would
be run after extreme ice gouging or strudel scouringis
observed or suspected to have occurred.

c¢) Wall-Thickness Pig

This pig measures the thickness of the pipeline wall to
determine the amount of corrosion that has occurred and to
determine if the pipeline has been gouged. Thispig can
provide an early warning of potential pipeline failures that
would allow them to be repaired before aleak could occur.
This pig would be run at startup and then every 2 years.
The pig would be run in early winter, so that any needed
repairs can be carried out that same winter after the ice has
thickened sufficiently to be safe to work on.

3) Pipeline Repairs

The probability of needing to repair the pipeline during its
design life is very minimal, no matter which designis
selected. We have included a description of the various
types of repair methodologies so that a comparison can be
made among the pipeline design alternatives. Several types
of pipeline repairs are available for this system based on the
nature of the damage that has occurred. These repair
methods include welded repair with cofferdam, hyperbaric
welded repair, surface tie-in repair, tow out of replacement
string, rigid spool piece with mechanical connectors, and
split-sleeve repair. INTEC (1999a:Table 11.B-5) provides a
matrix that can be used to evaluate the appropriateness of
the various repair techniques for a given application.
Appendix E of the BPXA Intec Report. (INTEC, 2000)
provides details on each repair method. Below are
additional details related to using each of the six repair
methods on this pipeline system.

II. DESCRIPTION OF THE ALTERNATIVES

a) Welded Repair with Cofferdam

Thisrepair method is applicable only to minor (less than 40
feet) damage. Thisrepair method would require excavating
approximately 1,150 cubic yards of soil, which would take
an estimated 2-3 days. The entire repair, including damage
assessment and mobilization, would take approximately 35
days. Once completed, this repair would return the pipeline
toitsoriginal integrity.

b) Hyperbaric Weld Repair

This method is suitable only for minor repairs, where the
pipeline has not been significantly deflected. Thisrepair
method would require excavating approximately 1,150
cubic yards of soil, which would take an estimated 2-3 days.
The entire repair, including damage assessment and
mobilization, would take approximately 35 days. Once
completed, this repair would return the pipeline to its
original integrity.

c¢) Surface Tie-in Repair

Thisrepair method can be used for any type of damage.
Theinformation that follows is for repairing minor (less
than 40 feet) damage in deepwater. Repairs conducted in
shallower water would require less soil to be excavated and
could be completed in lesstime. Major repairs would
require significantly more soil to be excavated and would
take more time. Thisrepair method would require
excavating approximately 6,490 cubic yards of soil to raise
the pipeline to the surface and an additional 3,150 cubic
yards for alayover area when the pipeline is lowered back
into the trench. The entire repair, including damage
assessment and mobilization, would take approximately 35
days, with 10-15 days being required to perform the
excavation. Once completed, this repair would return the
pipelineto its original integrity and a zero-stress condition.

d) Tow Out of Replacement String

This method is most applicable when the damage to the
pipelineis severe (more than 100 feet). The amount of time
required and volume of excavation for this type of repair is
highly dependent on the length of pipeline to be replaced.
The information to follow assumes that a 400-foot
replacement string is used. This method of repair can be
either permanent (if welded ends are used) or temporary (if
mechanical connectors are used).

Thisrepair method would require excavating approximately
6,480 cubic yards of soil. The entire repair, including
damage assessment and mobilization, would take
approximately 40 days. Once completed, the pipeline
would be returned to its original integrity, if the end
connections were welded.

e) Rigid Spool Piece With Mechanical Connectors

This method of repair would be considered only for minor
repairs, less than 40 feet of pipe to be replaced, because of
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the temporary nature of the end fittings. This repair method
would require excavating approximately 1,150 cubic yards
of soil. The entire repair, including damage assessment and
mobilization, would take approximately 35 days. Because
thisis atemporary repair method, the pipeline would not be
returned to its original integrity.

f) Split-Sleeve Repair

This method of repair would be considered only for minor
repairs, less than 40 feet of pipe to be replaced, andis
considered to be atemporary repair method. This repair
method would require excavating approximately 850 cubic
yards of soil to install a 20-foot split Sleeve. The entire
repair, including damage assessment and mobilization,
would take approximately 25 days. Becausethisisa
temporary repair method, the pipeline would not be returned
toitsorigina integrity.

(d) Offshore Pipeline Damage and Oil Spills

As noted earlier, not all types of pipeline damage result in a
release of ail into the environment. Pipeline damage has
been divided into two different types: (1) functional failures
that prevent the pipeline from operating as designed and
would require remediation and (2) containment failures that
allow ail to enter the environment. The pipeline may be
displaced or bent (buckled) without resulting in aleak,
which is defined as afunctional failure. If the displacement
is minor, the appropriate action would be increased
monitoring and the pipeline could remain operational. In
other circumstances, repairs may be necessary. However,
some types of damage can result in aleak, a containment
failure, and they were identified as a major issue concern for
thisEIS. The spill volumes evaluated in this EIS are based
on the Response Planning Standard calculations. The
probability of such a pipeline spill islow, as discussed in
Section I1.A.4 and Appendix A.

Two different sizes of leaks potentially could occur in the

pipeline:

e al1,580-barrel spill that would trigger the pressure-point
analysis and the mass-balance line-pack compensation
|eak-detection systems, and

e al25barrel or lessleak that would be below the
detection threshold of these systems but would be
detected by the supplemental |eak-detection system,
LEOS, or a LEOS-equivalent system.

A chronic leak could occur, but it would have to be below
the 0.3-barrel-per-day detection limit of the LEOS system,
(and it would be detected visually before it ever exceeded
the 125-barrel volume. The Fleet Report (Fleet, 2000)
determined oil spill volumesthat are dightly different than
those indicated in the INTEC Report (INTEC, 2000), but
they are within the range of spill volumes analyzed for
effectsin thisEIS.
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1) Pipeline Damage That Does Not Result in a Spill
(Functional Failures)

Some pipeline damage can occur that would result in a
functional failure but would not release oil into the
environment and, therefore, might not require immediate
action. A displacement of the pipeline could occur that
exceeded the design parameters but left the integrity of the
pipelineintact. Some type of remedial action would be
required to return the pipeline to its original design
parameters, or the operator would have to prove that the
pipeline was safe for continued operation. In either case,
the cause of the damage to the pipeline would not cause a
direct release of oil into the environment. The pipeline
could buckle but not rupture. In this case, the pipeline
would not leak but may become unusable. The pipeline
would have to be repaired before it can resume delivering
oil to shore. Because thistype of damage would not result
in oil being released into the environment, it might be
possible to flush the oil out of the pipeline, shut it in, and
make the necessary repairs. |f the damage occurred during
freezeup, it would be possible to leave the pipeline shut in
until after freezeup, when conditions would be more
favorable to repair the pipeline.

2) Oil Spills (1,580 Barrels)

For purposes of analysis, a containment failure happens
when an event occurs that causes aleak of more than 97.5
barrels of oil per day (0.15% of 65,000 barrels of il per
day), the leak-detection threshold of the pressure-point
analysis and the mass-balance line-pack compensation leak-
detection systems. A containment failure of this magnitude
isthe least likely failure mode for this system. Potential
causes of aleak this size include ice gouging, thaw
settlement, strudel scour, and upheaval buckling.

The greatest release of oil into the environment for the
proposed pipeline would result from a guillotine break,
where the pipelineis severed in half. Under this scenario,
the leak-detection system would detect the rupture within 30
seconds. During this detection time, the pipeline would leak
about 23 barrels of oil. After the leak-detection system
indicated the possibility of a containment failure, it would
take the operator approximately 5 minutes to confirm the
containment failure and begin the emergency shutdown
process. During this reaction time, the pipeline would leak
an additional 226 barrels of oil. An additional loss that
would occur at this time would result from the decrease in
pipeline pressure associated with the ruptured pipeline. This
would result in an additional 27 barrels of oil entering the
environment. After confirmation of the containment failure
and the start of the shutdown process, it would take up to
8.5 minutes for the shore-crossing valve to close. Note:
Because of the pressure used for this pipeline, valves are set
to close slowly so that the pressure along the pipeline can
adjust and not cause another problem. During thistime, it
would be possible for 170 barrels of oil from the onshore
portion of the pipeline to drain into the ruptured subsea
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pipeline and be released to the environment. Water
intrusion could result in an additional 1,130 barrels of oil
entering the environment. The maximum combined volume
of ail that could be released into the environment from a
guillotine break would be about 1,580 barrels of oil. This
type of pipeline failure event would result in arelease to the
environment.

3) Oil Spills (125 Barrels)

For purposes of analysis, this type of containment failureis
defined as aleak with arate between 0.3 barrels of oil per
day, the leak-detection threshold of the LEOS system, and
97.5 barrels of oil per day, the leak-detection threshold of
the pressure-point analysis and the mass-balance line-pack
compensation systems. Thistype of a containment failure
leak is more likely to occur than a containment failure that
would release 1,580-barrels to the environment. The most
probabl e cause of thistype of containment failureis
corrosion. A flaw from welding or corrosion could, in
combination with ice gouging, thaw subsidence, strudel
scour, or upheaval buckling, result in asmall leak. We
estimate that a small pinhole leak, approximately 0.069
inches in diameter (about the size of a pencil lead) could
result in aleak of 97.5 barrels per day.

The maximum spill size that could result from a
containment failure of thistype is where the leak rate isjust
below the detection threshold of the pressure-point analysis
and mass-balance line-pack compensation systems and is
not detected for 24 hours. Under this scenario, 97.5 barrels
of ail could be released into the environment before the
containment failure is detected. During the time it takes to
confirm that a containment failure is probable and to shut
down theling, it is possible that another 0.4 barrels of ail
could be released into the environment. Asthe pressurein
the pipeline is released through the leak, it is possible that
another 27 barrels of oil could be released into the
environment. Because the pipeline would still flow oil until
itisshutin, it would be unlikely for any oil to drain from
the shore portion of the pipeline into the subsea portion and
then be released to the environment. It also isunlikely that
much, if any, oil would be released from the pipeline due to
water intrusion, because the leak rateis so ow and the line
can be purged fairly quickly. Therefore, the maximum size
of aspill that could be released into the environment from a
leak below the pressure-point analysis and mass-balance
line-pack compensation detection rates, assuming the LEOS
system is operating as planned, is 125 barrels of oil.

The LEOS, or a LEOS-equivalent system, would detect a
leak, within 24 hours, when 0.3 barrels of oil has
accumulated outside of the pipeline. Because of this
capability, it isunlikely that a chronic leak would exceed a
few barrels beforeit is detected.

II. DESCRIPTION OF THE ALTERNATIVES

4) Analysis of Potential Spills If the LEOS Leak-Detection
System Becomes Inoperable

LEOS has been used successfully in Europe for more than
20 years and it has been successfully installed with the
Northstar pipelines and preliminary testing was completed
successfully. During testing prior to the commission of the
Northstar gas pipeline in the fall of 2000, it detected
background hydrogen generated from the anodes attached to
the pipeline (Franklin, 2000, pers. commun.). The system
generates a “ hydrogen spike” at the end of each daily test,
which verifies the system is still operational and properly
calibrated. However, LEOS has not been used in an Arctic
environment, or offshore before and its’ long term reliability
in these conditions is unknown. If the daily LEOS test
indicated afailure of the LEOS system or another system
failure was suspected to have occurred, alternative leak-
detection measures would be implemented. Weekly
inspections already are required, and they are considered
effective during open-water and in broken-ice conditions.
During the winter, BPXA would need to implement
monthly over-ice monitoring program, as discussed in
Section I1.A.1.b.(3)(b) if LEOS were inoperable for a 30-
day period. The weekly pipeline inspections and monthly
over-ice inspection create two other sizes of offshore
pipeline oil spills, which we evaluate in the EIS. They
could occur only if the LEOS leak-detection system, or
equivalent, isinoperable or does not perform as well as
expected.

The sizes for these spills assume that an oil leak occurs that
is below the pressure-point analysis and mass-balance line-
pack compensation detection level (97.5 barrels) and the
LEOS system isinoperable. If aleak occurred during the
summer when the pipeline is inspected weekly, the spill
could last for up to 7 days before being detected, leaking
about 715 barrelstotal. This assumes only the weekly
pipeline inspection flights discover the leak and none of the
other 3 helicopter flights aweek detect a spill. If aleak
occurred during the winter when the pipeline isinspected
monthly, the spill could last for up to 30 days before being
detected, which could result in a spill of about 2,956 barrels.

(e) Onshore Pipeline Construction and Construction of
the Badami Pipeline Tie-in Pad

The onshore part of the pipelines would be elevated at |east
5 feet above the tundra and have polyurethane-foam
insulation and L-shaped expansion loops placed
approximately 3,300 feet apart. The expansion loops allow
the pipeline to expand and contract as the steel in the
pipeline expands or contracts with the heat from the ail or
from the exterior weather conditions. An automated
shutdown for the pipelines would be located on Liberty
Island and at the tie in to the Badami pipelines. (See Sec.
11.A.1.b(3)(a)11) for a description of the onshore pad). The
Liberty-Badami pipeline tie-in pad (Figs. I1.A-16 and I1.A-
17) would be approximately 170 feet by up to 155 feet (0.5
acres), requiring approximately 3,500 cubic yards of gravel.
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The onshore pipeline would be built using conventional
congtruction techniques for the North Slope. Cuttings from
the installation of vertical support members likely would
contain organic materials and would be used either in
reclamation of the onshore transition pipeline trench or in
mine reclamation. Gravel would be obtained from the
Liberty mine site.

Near the coastline, the pipeline would begin atransition
from the buried mode to an elevated mode. About 100 feet
of the transition trench would lie seaward of the shoreline
(mean lower low-water line), and about 150 feet would lie
landward. After laying the pipeline, the transition trench
would be backfilled with 2,500 cubic yards of thaw stable
gravel material. The 0.3-acre onshore transition area would
be capped with 400 cubic yards of native overburden
excavated from the site. Excess excavated material from
onshore trench construction would be used as fill materia
for the gravel mine site rehabilitation.

(4) Production Activities

After the production facilities (Fig. 11.A-1) become
operational, gas produced from the reservoir would be used
asfuel gasfor generating electrical power for theisland
facilities and the drilling rig.

e Production would start in Year 4 (Fig. 11.A-20). The
economic field life currently is estimated to be
approximately 15 years. The facilities/pipeline would
have a minimum operational economic life of 20 years.

e  Production would start at 30,000-35,000 barrels per
day, rapidly increasing to the plateau production rate of
65,000 barrels per day, as additional production wells
aredrilled. Average peak production would be 65,000
barrels per day, with the possibility of intermittent
production rates of up to 75,000 barrels per day to
maintain the average production level. Peak production
of 65,000 barrels (annual average) per day is expected
to be reached by Y ear 3 and continue for 3 years,
followed by a steady decline until abandonment.

o Waterflood and gas reinjection would start in the early
life of the field to maintain the reservoir pressure and
maximize oil recovery.

e Produced water and treated seawater would be used in
waterflood injection. Up to 86,000 barrels per day of
seawater would be drawn and treated at the site for
injection.

e Some of the produced gas would be used for facility
operations. The remaining gas would be compressed
and used for pressure maintenance of the reservoir to
enhance recovery and for artificial lift in the production
wells to increase production rates.

e Discharge treated seawater and other waste
management.

Although only 23 wells are proposed to develop the target
reservoir, the Liberty gravel island is designed to
accommodate up to 40 well slots. These well slots provide
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for infill drilling, should any of the original wells become
unusable during the life of the project. Asinformation on
the reservoir performance is evaluated during the life of the
project, additional wells may be determined necessary to
properly develop the target reservoir. BPXA indicated that
exploration wells might be drilled in the future to assess the
potential for other productive formations. Any production
resulting from additional wellsinto the target formation or
other productive formations would be processed through the
existing facilities and pipeline. No additional processing
facilities, pipelines, or structures are proposed to
accommodate potential future production. Additional future
production, if any, could extend the operating life of the
Liberty Idland, processing equipment, and pipelines and
would be subject to engineering and environmental
assessment at that time,

(5) Transportation

(a) Helicopters and Vessels

Helicopters and barges or supply boats would transport
personnel, material, and facilitiesto Liberty Island.
Helicopters could reach the Liberty Island all year long,
weather permitting (see Table V.B-8).

Helicopters generally would be used to transport personnel
and food and for the emergency transport of supplies or
equipment. Helicopters would avoid Howe Island (near the
Endicott facility) by at least 1 mile, while snow geese are
nesting and rearing their broods. Helicopters would fly at
an altitude of at least 1,500 feet except for takeoffs and
landings and when safety is an issue.

Seagoing barges would carry large modules and other
supplies and equipment from Southcentral Alaska. Barges
would be in the Point Barrow area only from mid-August
through mid- to late September and would dock at theisland
to offload modules. Vessel traffic, except for emergency
traffic, outside the barrier islands would be scheduled to
avoid interference with subsistence whaling. Vesselsfrom
Prudhoe Bay or Endicott would travel shoreward of the
barrier islands.

(b) Ice Roads

Ice roads would be built through the life of the project to

provide vehicle access to the island during solid-ice

conditions. During construction, ice roads would extend in

corridors (see Map 1):

e aong the coast from the Endicott Causeway to the
shore-crossing location in Foggy Island Bay

e fromthe gravel island to the Badami pipeline

e from Point Brower to the gravel island, and

e from the Kadleroshilik River mine site to the gravel
island.

Additional spur roads may be constructed to interconnect
the major corridors. Trunk roads built on grounded seaice
and onshore would have atravel surface approximately 40
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feet wide. The road from the mine site to the gravel island
would be about 50 feet wide. Typically, ice roads
constructed on the tundra would be 6 inches thick.

Offshore, the ice roads would need to be sufficiently thick to
support the construction equipment that would be using the
road. Typically offshore in the floating ice, the ice would be
thickened to about 8 feet.

InYear 4 and following, segments of ice roads would be
built to support drilling and production operations on the
island.

Four ice pads also are planned. Two of the ice pads are the
stockpile/disposal zones 1 and 2. The Zone 2 pad is part of
the ice road system used for construction of the pipeline.
The third pad would be a pipeline construction or staging
area. The fourth pad, approximately 350 feet by 770 feet,
would be built on the seaice on the eastside of theisland for
storage of drilling tubular material (pipe) and other clean
materials.

Map 3c identifies more than 30 different existing permitted
water sources that may be used for ice-road construction and
other water needs. These sources include existing and
abandoned gravel mine sites and other tundra lakes and
ponds. BPXA estimates the freshwater needs during
construction would be approximately 120 million gallons
per year. After construction, the annual freshwater needs
for ice roads would be reduce to about 20 million gallons.

Vehicle traffic can access the island by ice road to support
construction and operations. The ice roads would be used to
transport, people, material's, equipment, and supplies from
onshore to the gravel island.

(c) Typical Transportation for the Project

During Liberty construction (beginning in December of
Year 1 and continuing through project startup in November
of Year 3), offshore and onshore ice roads would provide
winter access for constructing the island and pipelines.
During January through April or May of Year 2 and Year 3,
construction workers would travel to the project over
existing gravel roads and ice roads. About 400 round trips
over the roads are forecast for each season during drilling.
After drilling, this number would drop to 100 each season.
Construction vehicles would be staged at the construction
site. Helicopters might operate during these months.

By spring breakup in Y ear 2, materials needed for
continuing light construction would be on the island; barges
or helicopters would bring the rest. Personnel would travel
by helicopter (10-20 flights/day) during breakup. During
summer, they would continue traveling by helicopter or
crew boat averaging atotal of 10-20 flights or trips per day.
Fixed-wing aircraft also may be used for aerial surveillance.

During breakup and summer, helicopters would access the
pipeline and tie-in areafor final pipeline tests—about one or
two flights per week. However, during the broken-ice
period when there is no other access, possibly one trip per

II. DESCRIPTION OF THE ALTERNATIVES

day is anticipated to transport personnel to equipment at the
pipelinetiein. Approved tundra vehicles would be used to
access the site. Barges would carry drilling equipment and
consumables to the island from Prudhoe Bay while the
water is open during summer of Year 2 and Year 3. After
that, access to the drilling site would be by barge (summer)
or ice roads (winter).

During production, two to three helicopter trips per week
would transport personnel to and from theisland. Each
winter, vehicles would make about 100 trips on ice roads to
resupply equipment, parts, food, and materials, and to haul
waste from the island as needed. During summer, an
estimated five barge trips would be required to resupply the
island from Prudhoe Bay or Endicott. Helicopters or vessels
would handle emergency evacuations, based on a detailed
plan that BPXA would complete before operations begin.

During production, BPXA plans to use helicopters at |east
once aweek to survey offshore and onshore pipelines.
Helicopter visitsto the tie-in pad should average no more
than once a week for routine operations.

(6) Waste Management

BPXA proposes to use a waste-disposal underground-
injection well for the management of waste products
generated by drilling, production, and operationa activities
associated with the Liberty Project. The disposal-well
permit would be reviewed for MM S approval. The
disposal-well is designed to meet Environmental Protection
Agency Class | industrial waste-disposal well standards.
The waste stream, as defined by the Resource Conservation
and Recovery Act, would consist of all exempt and
nonexempt nonhazardous-waste materials. The waste-
disposal well would be the first well permitted and drilled; it
isthe key component in BPXA’s environmental waste-
management plan for the handling of waste products.

The majority of wastes generated during construction and
developmental drilling would be drill cuttings and spent
muds. Some waste also would be generated during
operations from well-workover activities. These also would
be disposed of through onsite injection into the disposal
well or would be transported offsite to permitted disposal
wells. BPXA proposes zero discharge of drilling waste to
lessen discharges into the Beaufort Sea.

BPXA would dispose of cuttings in onsite or offsite disposal
wells. Onsite, they would run cuttings through a portable
grinding unit and inject them into the disposal well with
spent muds. Cuttings taken offsite would go through the
grinder and into a permitted disposal well at Prudhoe Bay.
Drilling wastes, including those from the first wells, would
remain in temporary storage onsite until disposal. Produced
waters would be reinjected.

In addition to drilling wastes, domestic wastewater and solid
waste would be generated during the project. Workers at
the site would haul burnable and recyclable scrap, including

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;



Contents

1. DESCRIPTION OF THE ALTERNATIVES

scrap metal, to an approved offsite location. Nonhazardous
solid waste (trash, food wastes, construction debris) would
be either burned onsite, with the ash hauled offsite, or
hauled to an approved offsite disposal facility. For
additional information on waste-management plans, see the
Liberty Development Project Development and Production
Plan (BPXA, 20003).

A system would be used to treat sanitary and domestic
wastewater. BPXA would chlorinate effluent before placing
it into the injection-well waste stream. BPXA has applied
to the Environmental Protection Agency for a National
Pollutant Discharge Elimination System permit to discharge
effluent from sanitary and domestic wastewater into the sea
whenever the injection well isunavailable. Under the
waste-management plan, BPXA does not plan to discharge
domestic waste effluent or storm water (coming from rain
and snowmelt collected in surface sumps) to the sea.
However, to ensure compliance with any potential waste-
management discharge scenarios, BPXA would acquire an
Environmental Protection Agency National Pollutant
Discharge Elimination System permit for discharging these
and other wastes. An outfall line would be used for the
outflow from the “reject stream” of the Seawater Treatment
Plant, the backwash from the desalination unit, treated
domestic wastewater, and water used to test the fire-
protection and suppression systems. For additional
information on permitted discharges, see the Ocean
Discharge Criteria Evaluation in Support of the Liberty
Development Project National Pollutant Discharge
Elimination System Permit Application (URS Greiner
Woodward Clyde, 1998) or Section 111.D.1.| (Effects of
Discharges on Water Quality).

Wastes would be shipped offsite over ice roadsin winter or
shipped on barges or boatsin summer. During spring and
fall breakup and freezeup when transportation by ice road or
barge is not available, waste products would be stored in
appropriate containers until workers could haul them to
other locations for disposal.

The quantity of waste materials for disposal in the injection
well would be about 6,000,000 barrels for the 15-20-year
life of the Liberty Project. Thisis broken out as follows:
e 700,000 barrels of rig muds and other liquids
70,000 barrels of rig drill cuttings and other solids
100,000 barrels of flush waters for cuttings disposal
900,000 barrels of camp sewage and gray water
2,700,000 barrels of wastes from wells, processing
units, etc.
1,500,000 barrels of storm-water runoff
e 20,000-40,000 barrels of nonhazardous industrial
wastes

The waste volumes of the injection well also break out as

follows:

o 44%industrial waters consisting of seawater, brine
from produced oil reservoirs, freshwaters, and water gel

o 12% water-based drilling mud
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1% water-based drill cuttings

15% domestic wastewater (camp sewage)

25% storm water

3% well workover fluids, crude ail, vessal sludge/sand,

diesel, methanol

e lessthan 1% spent acid, cement, agents used to fracture
formations, and other minor waste streams

e lessthan 1% nonhazardous industrial wastes

(7) Employment Related to the Project

BPXA expects this project should generate about 450 jobs:
300 for construction, 100 for drilling, and 50 for
maintenance and operations. BPXA states that they prefer
hiring Alaskan workers and contracting with Alaskan firms
and have an ongoing joint venture with the Arctic Slope
Regional Corporation aimed at job recruitment and training
for North Slope residents. BPX has made a commitment to
hire local workers on the North Slope and within Alaska. If
Alaskan workers and firms are used, it could boost Alaska's
economy.

Normally, BPXA would buy from the lower 48 States only
what equipment is not manufactured or available in Alaska
(generators, separators, pumps, COMPressors, process
heaters, etc.).

We do not expect the onshore population to increase
permanently because of the Liberty Project. Activitieson
the North Slope would be in shifts, with one shift at the
worksite and one out on break.

Drilling should be continuous for about 2 years. Two crews
would be on the island at any time, working 12-hour shifts
and rotating with new crews every 14 days. About 25
workers would be part of the drilling operation at any given
time, and each drilling position would employ 4 full-time
workers. Drilling for initial development should last about
19 months.

Once production starts, one operations crew would be on the
isand at any time, with one out on break; most would work
the day shift, with afew on the night shift. Operations
would reguire crews for the life of the field (about 15-20
years).

Direct economic benefits from Liberty (more jobs and
money) would occur mostly on the North Slope and in
Southcentral Alaska. Historicaly, the oil industry has
employed few villagers. BPXA istrying to change this
pattern of employment by committing to an ongoing joint
venture with the Arctic Slope Regional Corporation to
improve recruitment of Native workers. However, the
Liberty Project is small and would create relatively few
permanent jobs. The overall change of Native employment
in permanent positionsin the oil and gas industry on the
North Slope would not change significantly due to this
project. Thissmall size aso means Liberty would not
employ many more Alaskan contractors or vendors except
for theinitial construction.
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(8) Abandonment Activities

BPXA would submit an abandonment plan at the end of the
project. The applicable Federal, State, and local agencies
would review and evaluate BPXA'’s abandonment plan and
the environmental effects of the plan, in keeping with
regulations and permit requirementsin force at the time.
The goal of abandonment isto restore the areas to their
original condition while minimizing the environmental
effects of abandonment. For example, after removing all
topside facilities and island slope protection, it may be
environmentally preferable to abandon the island in place
and let it erode naturally over time rather than require
mechanical removal of theisland. At the time of
abandonment, the environmental analysis would need to
include whether a habitat has been established on the
concrete mats.

For purposes of analysis, we assume that after thefield is
depleted, BPXA would plug and abandon the wells and
remove production and other surface facilities. Ata
minimum, we would expect that the portion of the pipeline
contained in the island would be removed. The rest of the
subsea pipeline may be removed or abandoned in place after
an evaluation is made of the impacts of the options at the
time of abandonment. Based on conditions at the time,
BPXA would either remove the gravel from the island or let
theisland erode naturally. The gravel bags used for island
slope protection would be removed at the same time that
other island abandonment activities occur, in keeping with
regulations and permit requirementsin force at the time of
project abandonment. A possible technique might be to
open the bags, deposit the gravel, and remove the polyester
bag material from the site; another could be to remove the
gravel-filled bags from the site. The onshore portion of the
pipeline, the vertical support members, and other surface
equipment would be removed. For analysis purposes, we
assume abandonment of the landfall and Badami tie-in
gravel padsin place.

II. DESCRIPTION OF THE ALTERNATIVES

Safety and pollution-prevention equipment would be
installed, tested, and maintained according to MM S
requirements and other applicable Federal and State
requirements.

c. Mitigation Incorporated into the Project

Two types of mitigation are already built into this project.
Thefirst isthe mitigation BPXA has built into the project as
part of its Plan (see Sec. |.H.6.8). The second is mitigation
required by MMS that is part of the lease (see Sec. 1.H.6.b
and Appendix B).

a. Development Wells and Disposal Well

Each well to be drilled would be designed according to the

intended use of the well. Four types of wells (oil producers,

gasinjectors, water injectors, and disposal) would be drilled.

The design basis for each of these wellsis discussed in

Section 7.3 and Appendix A of the Development and

Production Plan. The final design of each well would be

submitted to MM S before drilling begins and would be

reviewed to ensure that it meets MM S requirements found

in 30 CFR Subpart D. Thefollowingisalist of essential

components for well safety:

e multiple blowout preventors used during drilling

e redundant power sources used to activate blowout
preventors and other safety equipment during drilling

e casing programs designed to contain subsurface
formation pressures

e cementing programs designed to support casing and to
containing formation fluids and pressure outside the
casing

e drilling-fluid programs designed to control formation
pressures and to provide a stable borehole environment
in the open hole during drilling, completion, and
workover operations

e well completions designed to ensure well control during
production

e well control training and drills completed by all
personnel

o following completion of the well, subsurface safety
valvesinstalled that would shut in the well
automatically to prevent formation fluids from flowing
to the surface

e additional redundant safety valvesinstalled at the
surface

2. Safety Systems for Development and
Production Systems and Oil-Spill
Prevention

In accordance with regulatory requirements and industry

standards, the Liberty Project must be designed and would
be operated to prevent potential accidents and oil spills.

b. Production Equipment

Production equipment would be designed for the maximum
pressures that could be encountered. Automatic and manual
shutoff valves would be installed between each piece of
processing equipment and pressure vessels, so the flow can
be isolated and stopped at any point in the production
stream. Equipment would be installed with sensors to shut
in the facility and stop the flow before operating pressure
exceeds design pressures. Pressure sensors and shutoff
valves would be tested and maintained on a scheduled basis,
according to MMS requirements. Production equipment
would meet design and operating specification, according to
MMS requirements. The production stream would be
connected to an automated shutdown system to be activated

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;



Contents

1. DESCRIPTION OF THE ALTERNATIVES

should there be a pipeline leak or other process upset. All
production equipment and safety systems would be tested
before startup. Process operators would be trained and
certified to operate and maintain production safety systems,
according to our requirements.

A more detailed discussion of the production system and
safety equipment isincluded in BPXA’s Plan. Production
and processing equipment and safety systems would be
designed to comply with MM S requirements. We would
approve the production systems before production starts.
Additional details on our regulatory program for safety and
pollution prevention are available in Appendix A, Qil-Spill-
Risk Analysis.

3. Pipeline Safety

The Liberty pipelineis required to be designed and
constructed to safely transport oil from the gravel island to
the Badami pipeline. The design goal for this or any
pipelineis zero discharge of oil and must be in compliance
with U.S. Department of Transportation pipeline safety
regulations.

Leases issued from Sale 144 require using pipelines as the
environmentally preferred transportation system. Lease
Stipulation No. 3, Transportation of Hydrocarbons, states:

Pipelines will be required: (@) if pipeline rights-of-
way can be determined and obtained; (b) if laying
such pipelinesis technologically feasible and
environmentally preferable; and (c) if, in the
opinion of the lessor, pipelines can be laid without
net social loss, taking into account any incremental
costs of pipelines over alternative methods of
transportation and any incremental benefitsin the
form of increased environmental protection or
reduced multiple-use conflicts. The lessor
specifically reserves the right to require that any
pipeline used for transporting production to shore
be placed in certain designated management aress.
In selecting the means of transportation,
consideration will be given to recommendations of
any advisory groups the Federal, State, and local
governments and industry.

Following the development of sufficient capacity,
no crude oil production will be transported by
surface vessel from offshore production sites,
except in the case of emergency. Determinations
as to emergency conditions and appropriate
responses to these conditions will be made by the
Regional Supervisor, Field Operations.

BPXA is proposing to use a pipeline consistent with this
provision. The proposed Liberty pipeline system would
include an offshore pipeline buried in atrench from the
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Liberty Island to shore and an elevated onshore pipeline
from shore to the existing Badami pipelines

BPXA submitted a Pipeline Design Summary (BP Liberty
Project, Preliminary Engineering) dated February 1998 to
the MM S and the State Pipeline Coordinator’s Officein
support of the Right-of-Way applications. This document
provided a description of the design basis for the single-
walled pipelines, including operating pressures, flow rates,
external loads (ice gouging), and monitoring. This technical
engineering document is separate from the EIS. Review of
this document by the MM S and the State Pipeline
Coordinator’ s Office was suspended by BPXA while they
investigated alternative pipeline designs.

BPXA contracted with INTEC Engineering to prepare, with
input from the Interagency Team, conceptual engineering
designs for four pipeline alternatives. Each of these four
designsis based on the same functional, safety and project
specific requirements. These conceptual designs are the
basis for the alternatives presented and analyzed in the EIS.
More detailed designs will have to be prepared for the
pipeline system that is chosen for this project. The MMS
and the State Pipeline Coordinator’ s Office will then
conduct a very thorough technical evaluation of the pipeline
design before making a decision on the pipeline right-of -
way application. After the review is completed the MM S
and the State Pipeline Coordinator’s Office will decide
whether to approve, disapprove, or approve with
modifications our respective pipeline right-of-way
applications.

The reader is advised that additional and more detailed
review will be done under the right-of-way review
processes, which may result in technical changesto the
design basis. However, we consider that the design basis of
the four pipeline designs evaluated in thisEISis
appropriate. It isunlikely that any major changes to the
pipeline designs that are being evaluated in this EI'S will
occur as aresult of evolving technology. Any changesto
the design basis would be small and would not affect the
scope or nature of the environmental effects already being
analyzed inthisEIS. Inthe unlikely event that significant
design changes do occur and if they could significantly
change the type and level of effects analyzed inthisEIS, a
supplemental National Environmental Policy Act document
would be prepared. Alternative Il also evaluates different
pipeline routes.

Any offshore pipeline system in the Beaufort Sea would be
designed according to the following codes, standards, and
specifications:
e  American Petroleum Ingtitute
- API STD 1104: Welding of Pipelines and Related
Facilities
- APl Spec5L: Specification of Line Pipe
- API RP 2N: Recommended Practice for Planning,
Designing, and Constructing Structures and
Pipelines for Arctic Conditions
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e American Society of Mechanical Engineers
- ASMEB31.4, 1992 Ed.: Pipeline Transportation
System for Liquid Hydrocarbons and Other
Liquids
- ASMEB31.8, 1992 Ed.: Gas Transmission and
Distribution Piping Systems
e American Institute of Steel Construction
- AISC, 1994: LRFD Manual of Steel Construction,
2nd ed., Volume 1
e American Society of Civil Engineers
- ASCE 7-95-1995: Minimum Design Loads for
Buildings and Other Structures
e Det norske Veritas
- Rulesfor Submarine Pipelines, 1996
- RPB401: Cathodic Protection Design, 1993
e U.S. Department of Transportation
- 49 CFR Part 195: Transportation of Hazardous
Liquids by Pipeline
e U.S. Department of the Interior
- 30 CFR 250 Subpart J: Pipelines and Pipeline
Rights-of-Way
e  British Standard
- PD6493: Guidance on methods for assessing the
acceptability of flaws in fusion welded structures,
1991
e 8 AAC 7S Alaska Prevention Standards

The proposed pipeline would be designed for a maximum
allowable operating pressure of 1,415 pounds per square
inch gauge. After installation, the pipeline would be
hydrostatically tested at 1,775 pounds per square inch gauge
for aminimum of 8 hours.

All steel pipelines need cathodic protection. Cathodic
protection uses an electrical current to prevent external
corrosion. The electromagnetic field produced from this
pipeline would be very small.

II. DESCRIPTION OF THE ALTERNATIVES

equipment referenced in the plan will be used in the event a
spill occurs.

4. Description of BPXA'’s Oil-Spill-
Response Plan

BPXA submitted the Oil Discharge Prevention and
Contingency Plan (BPXA, 2000b) that identifies the
potential oil spillsthat could occur from the Liberty Project
and the equipment, strategies, and personnel that would be
available to respond to a spill event. The plan includes an
inventory of the equipment that will be available on the
gravel island as well as other equipment available through
Alaska Clean Seas. The Oil Discharge Prevention and
Contingency Plan, which references the Alaska Clean Seas
Technical Manual, is apart of the Development and
Production Plan and is incorporated by reference into this
EIS. The Oil Discharge Prevention and Contingency Plan
describes BPXA’s oil-spill-response capabilities and
specific spill scenarios for this project as well as how the

a. Oil-Spill-Response Capability

Through Alaska Clean Seas, BPXA has acquired, or isin
the process of acquiring, additional response equipment to
enhance their offshore spill-response capability. These
acquisitions would provide BPXA with an improved
capability to respond in broken-ice conditions. The
equipment includes a more powerful tug for the second
barge, four purpose-built 42-foot fast-response vessels
capable of handling boom, skimmers, minibarges for
offshore response, and additional Lori skimmers for
responding in broken ice. In addition, BPXA has
committed to the acquisition of an additional ice-
strengthened barge to be made available under contract
through Alaska Clean Seas. Thisbarge, along with the
existing ice-breaking barge and the ice-reinforced barge,
would extend the capability to respond to a spill during the
spring and fall broken-ice periods. With the addition of this
new equipment, the response capability on the North Slope
would exceed the broken-ice capability that existed during
exploratory operationsin the 1980’s.

Tablel1.A-3 isasummary of the response planning
standards from the Liberty Oil Discharge Prevention and
Contingency Plan. Details on how these numbers were
developed are included in the Section 1.0 of that plan.

The ail-spill-response plan includes detailed scenarios that
outline the equipment, response tactics, and logistics
necessary to clean up these volumes of oil under different
environmental conditions—open water, solid ice, and
broken ice. The scenarios describe a set of specific response
tactics (a description of how oil would be contained and
recovered) that would be used. Each tactic isbased ona
specific type and number of systems that include
containment boom(s), oil skimmers, and vessels needed to
contain and recover a specific volume of oil. More than 100
specific tactics are detailed in Volume 1 of the Alaska Clean
Seas Technical Manual (Alaska Clean Seas, 1998). These
tactics include cleanup and recovery in open water, solid ice
(both over and under), broken ice (freezeup and breakup),
the shoreline, and onshore. The Alaska Clean Seas Tactics
also address storage, tracking and surveillance, in situ
burning of ail, shoreline cleanup, wildlife and sensitive area
response, disposal, and logistics.

For example, one of the tactics BPXA proposes for the
containment and recovery of higher concentrations of oil
near the source of the rel ease during open water (Tactic R-
19) would use two weir-type skimmers, two 1,500-foot
sections of open-ocean boom deployed from the surface of a
deck barge. Two workboats would be used to establish the
necessary boom configuration, and two tugs would be used
to maneuver the barge. Thistacticis estimated to achieve a
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combined recovery rate of 427 barrels per hour (8,540
barrels of oil per day, based on two 10-hour shifts).

To address broken-ice conditions, the preceding tactic
would be modified to include using an ice-reinforced barge
and two additional boom/skimmer systems. These systems
would be deployed either from behind the deck barge or to
either side of the barge, depending on the ice concentrations.
These two systems can add an estimated additional 434
barrels per hour to the original 427 barrelsrecovered. This
system is sensitive to the amount of ice found in the
recovery area. The response plan explains that containment
efficiencies are decreased by 30%, 60%, and 80%, inice
concentrations of 30%, 50%, and 70%, respectively. The
barge system has the added advantage that in the event
conditions become unsafe due to ice concentrations, the
boats could be loaded onto the deck barge for safe passage
through theice.

The capability of the equipment and tactics detailed in the
Alaska Clean Seas Manual to recover specific volumes of
oil are based on guidance developed by the North Slope
Spill Response Advisory Team. This team consists of
representatives from the State of Alaska, Department of
Environmental Conservation; the U.S. Coast Guard; the
Environmental Protection Agency; the North Slope
Borough; the MMS; and industry. These guidelines
establish quantitative criteria for specific parameters
affecting oil-spill response, including estimated spill size
and duration, realistic (maximum) environmental conditions
(wave height and wind speed and direction), equipment
efficiencies, utilization time of the system (actual in-service
time), and the holding capacity of the storage barge (taking
into account transit times and decanting times). Table I1.A-
4 contains these guidelines.

The Evaluation of Cleanup Capabilities for Large Blowout
Soillsin the Alaskan Beaufort Sea During Periods of
Broken Ice (S.L. Ross Environmental Research Ltd., D.F.
Dickens and Associates Ltd., and Vaudrey and Associates
Ltd., 1998) concluded that cleanup of an oil spill froma
blowout would range from about 10% to more than 45%,
depending on ice conditions. That report also concluded
that well-site ignition of the blowout could achieve a
reduction in the spill volume of from 74-99%. The
differences between the response capabilities outlined in the
Liberty oil-spill-response plan and the observed cleanup
capabilities referenced in the EIS and evaluated by S.L.
Ross Environmental Research Ltd., D.F. Dickens and
Associates Ltd., and Vaudrey and Associates Ltd. (1998)
can be rationalized based on a difference in the projected
day-to-day ice variations used in the scenario devel opment.

Additionally, the S.L. Ross report characterizes the oil
plume as being derived from a high-velocity jet, which
would result in afine mist that is easily carried downwind
for long distances. While BPXA accepted this
characterization of the spill in developing the response plan,
the probability of thistype of unconstrained flow islow.
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Some form of obstruction—the well derrick, blowout-
preventer stack, subsurface-safety valve, or production
Christmas tree—Ilikely would provide an obstruction to the
well flow, thereby reducing the height and nature of the
blowout jet.

We acknowledge that arctic conditions, particularly broken
ice, are more challenging, and that cleanup capability would
fall somewhere between BPXA'’s assessment in the oil-spill-
response plan and S.L. Ross Environmental Research Ltd.,
D.F. Dickens and Associates Ltd., and Vaudrey and
Associates Ltd. (1998) independent assessment. The actual
effectiveness of the cleanup effort would be based on actual
conditions at the time of the spill. We are reviewing the
overall response capability discussed in the response plan
for the Liberty Project, along with the extended equipment
inventories and support structure that is proposed, to
determine if they provide alevel of response that meets
current MM S regulatory requirements. See Section IX for
the analysis of impacts from ablowout. Section IX also
describes two cleanup scenarios and eval uates the impacts.

The probability of an oil spill from a blowout is small.
Since 1971, more than 24,000 exploratory and development
wells have been drilled on the outer continental shelf, and
there has never been a significant oil spill from a blowout at
any of these wells. Only one 100-barrel spill was associated
with an exploratory well blowout in 1992. A review of
blowouts (Kato and Adams, 1991) indicated that gas
blowouts are the predominate blowouts encountered, and
that these do not result in oil spills. Additionally, the
probability of a blowout from development drilling is
significantly less than exploratory drilling. Thisisdueto
the increased knowledge of geologic conditions from one or
more exploratory wells, the acquisition of additional 3-
dimensional geophysical data, better correlation between
well and geophysical data, correlation with analogous
reservoirs, and continuity with each subsequent
development well. Also, we have a stringent set of
regulatory standards in place to ensure that operators
maintain control of drilling and production operations.
These requirements are discussed in Section II.A. The
evaluation of impacts from avery unlikely blowout spill can
be found in Section I X.

Another possible source for an oil spill isfrom a pipeline.
To ensure that the chance of such a spill occurring is small,
we review the pipeline construction and operations to ensure
that they are conducted in a safe and prudent manner. These
safeguards are discussed in Section 11.A.

b. Scenario Summaries

The ail-spill-response plan contains a number of scenarios
that address the various possible spill events that could
occur during the life of the Liberty Project. Two scenarios
will be evaluated in this section; an under-ice pipeline leak
of 2,956 barrels and a broken-ice leak from a pipeline
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rupture of 1,580 barrels. See Section 11.A.1.b.(3)(d) for a
description of how these oil volumes were determined.
Section X evaluates two blowout scenarios that assume a
spill of 180,000 barrels. oneison solid ice and the other is
during brokenice. See Section IX for a description of those
scenarios and the EIS analysis of impacts. These scenarios
areincluded in Section 1of the response plan and are based
on the guidance provided by the North Slope Spill Response
Advisory Team. These scenarios are refined further using
site-specific environmental and oceanographic conditions
expected at the Liberty Project site. Thetactics used in
these scenarios can be found in the Alaska Clean Seas
Technical Manual and address the conditions at the Liberty
location. Because of the concern associated with oil
releases from blowouts or pipelines, we summarize the
scenarios that specifically deal with these events.

(1) Under Ice (2,956-Barrel Pipeline Leak)

Containment and recovery involves drilling/trenching holes
in the ice and using oleophilic skimmers, absorbents, and
light vehicles (trucks/snowmachines) to recover ail that rises
to the surface through the holes/trenches.

Initially, five recovery teams would be mobilized to the site
to construct a series of recovery sumps throughout the
contaminated area. Three to five holes within each sump
would allow recovery of almost all of the trapped oil in the
vicinity of the sump. Recovery sumps would be cut
throughout the entire spill area. In each sump, oleophilic-
skimming systems having a combined estimated recovery
capacity of 99 barrels of il per day would be deployed.
The total number of oleophilic skimmers would be
increased in proportion to the size of the spill and the length
of the solid-ice season available. Excavated ice that is oiled
would be removed and taken to lined storage pits for
disposal. Oil entrained in the ice could be left in place until
spring, when it would migrate up through brine channelsin
the ice and pool on the surface. Once pooled, the oil could
be removed using skimmers or in situ burning.

(2) Broken Ice, Breakup (1,580-Barrel Pipeline
Rupture)

Containment and recovery involves ocean-containment
booms, storage barges, weir- and ol eophilic-skimming
devices, and support tugs and boats.

Initial response would consist of a barge-based recovery
system having an estimated combined capacity of 17,360
barrels during open-water conditions. The response team
would use the barge Endeavor to deploy equipment
identified in Alaska Clean Seas Tactic R-19A (Alaska Clean
Seas, 1998). From the barge, up to 400 feet of containment
boom would be deployed on each side of the barge, and
oleophilic skimmers would be placed in the apex of each
boom to recover ail. As conditions permit, workboats are
placed in the water from the barge to deploy two additional
boom and skimming systems. At 70% ice concentration,
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the recovery rate would be 3,500 barrels per day, and at
50% coverage, the recovery rate is 6,944 barrels per day.
These recovery rates depend on the ice concentrations in the
area being worked. If ice coverage increases, tactics would
be modified to maintain a safe operation. Workboats would
be pulled from the water and placed on the deck of the barge
until conditions permit continued safe operation. The ail
spill would be tracked using visual observation and remote-
sensing techniques. Tracking buoys would be deployed,
and an airplane using forward-looking infrared-detection
equipment would locate oil withintheiceleads. Insitu
burning could be used if oil concentrations are adequate to
support burning.

The actual effectiveness of the cleanup effort would be
constrained by wind, wave, and ice conditions at the time of
the spill. These scenarios are based on an examination of
the actual environmental conditions found at the site and
represent a reasonable effort to consider the average
conditions that can occur during cleanup activities. The
effects from ail-spill-cleanup activities are evaluated in
Section 111, IV, and I X.

B. DESCRIPTION OF NO ACTION —
ALTERNATIVE Il

Under this alternative, the Liberty Development and
Production Plan would not be approved. None of the
potential 120 million barrels of oil would be produced, and
none of the environmental effects that would result from the
proposed development would occur. There would be no
potential oil spills and no effects to the physical, biological,
or human environment in the Foggy Island Bay area. The
economic benefits, royalties, and taxes to the Federal and
State governments would be forgone.

To replace the potential 120 million barrels of oil not
developed from Liberty, alarge portion of the ail likely
would be imported from other countries. The associated
environmental impacts from producing oil and transporting
it to market still would occur. These imports have attendant
environmental effects and negative effects on the Nation's
balance of trade (see Sec. 1V.B).

C. DESCRIPTION OF THE
COMPONENT ALTERNATIVES

(If an explanation of component alternativesis desired,
please refer back to the introduction to Section |1 and to
Sections|.F and H.)

Some of the alternatives (Island Location and Pipeline
Route and/or Pipeline Design), if chosen, may result in
delaysin the Liberty Project of 18-24 months to collect
additional engineering data and allow time for specific
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design and testing work. Thisinformation would be
necessary for technical approval of the project but is not
expected to change the environmental effects. For purposes
of analysisin the EIS, we have not adjusted the timelines for
starting the different alternatives. Therefore, al the
alternatives are on the same footing for the analysis of
environmental effects.

1. Drilling and Production Island
Locations and Pipeline Routes

This set of aternatives eval uates three different island
locations and pipeline. Alternatives|Iil.A and I11.B evaluate
the potential impacts of using different island locations
(Liberty Isand, Southern Island, and Tern Island) and
corresponding pipeline routes (Liberty, eastern, and Tern).

Although both Alternatives I11.A and I11.B have different
offshore pipeline routes that start at different locations (see
Map 1), they share the same shore-crossing and onshore
pipeline route to the Badami pipeline. They also share an
ocean disposal site. The onshore pipeline for both
Alternatives111.A and B isabout 3.1 mileslong. Key
components of these alternatives are summarized in Table
I1.A-1. Tablell.A-2 providesinformation about pipeline
trenching, excavation, and backfill quantities for different
pipeline routes and pipeline designs for AlternativesI11.A ,
[11.B, IV.A,IV.B, IV.C, and for Alternative | (Liberty
Development and Production Plan). Thistable separates the
different quantities of excavation and backfill material into
two different pipeline zones: from land to the 3-mile limit
and from shore to the 3-mile limit. Table 11.C.1 provides
information about the maximum seafloor dimensions, the
number of concrete blocks needed for the lower island
slope-protection system, and the total volume of gravel
needed for construction of theisland.

a. Project Elements Shared by All Drilling
and Production Island Location and Pipeline
Route Alternatives

All of the alternativesin this set of component alternatives
share the following elements.

The gravel isand would be constructed during Y ear 2 (the
first construction season), and the offshore pipeline would
be constructed the next year. If construction of the gravel
island were to be delayed for some reason, construction of
both the island and pipeline would occur at the sametimein
Year 3. Tothe extent possible, construction of the gravel
island and pipeline would occur during the winter.

All gravel idands, regardless of location, would have a
working surface size of 345 feet by 680 feet. The working
surfaces would be 15 feet above sealevel. A helicopter
landing pad and dock would be constructed with steel

1-23

sheetpile. The dock/helipad would be approximately 150-
feet by 160-feet. All islands would be designed to operate
safely in Arctic offshore conditions, including potential ice
and wave events. Figurell.A-4 presents a schematic
overview of the expected complement of facilities that
would be on al theislands. The total mass of theisland
(gravel fill and production facilities) is intended to provide
sufficient resistance to lateral movement under maximum
ice loads.

Ice roads would provide seasonal vehicular access to the
island during the winter months. Boats or vessels may be
used during open-water periods. Helicopters may be used
year-round as needed.

Gravel would be mined onshore and transported by trucks
using ice roadsto theisland location. The process of
placing gravel involves using conventional ditch witches
(chain trenchers) and backhoes to cut and remove blocks of
ice from the construction site. The hole left by the removed
ice blocks would be enlarged and filled with gravel hauled
in by conventional belly-dump trucks. This process would
continue until the total volume of gravel fill material has
been placed.

Once the gravel fill isin place, workers would grade and
reshape the island to the final design. Thiswork would
continue through ice breakup. When the majority of the
island is completed, materials for foundations and
sheetwalls would be transported to the island by ice road or
barge. The precast concrete mats would be constructed
offsite and trucked to the island. Following breakup, the
filter cloth and slope protection (concrete mats) would be
installed, and then the concrete foundations would be
installed. All other remaining island construction work
would be completed in early to mid-August before the
arrival of the sedlift in Year 2. During construction of the
island, conductor pipes would be installed for each well,
which would be a source of additional noise. These
conductor pipes would be driven into the island using
impact hammers, during a consecutive 1-2-week period in
June or July of Year 2 (BPXA, 20003).

The bottom part of the island would be protected by
interconnect concrete blocks (4 feet by 4 feet by 9
inches)(Fig. I11.A-5). These blocks would line theisland
from the seafloor to 5 feet above sealevel. These concrete
blocks would protect the berm of theisland. Steel sheetpile
would be placed around the dock and helicopter area (150
feet by 160 feet).

The 40-foot gravel bench on theisland (Fig. 11.A-3) would
be covered with concrete mats. These concrete mats would
extend from the base of the gravel bags to the sea surface.
These mats dampen wave energy approaching the island and
induce the natural formation of ice rubble. Overlapping
gravel bags would be used in the upper portion of theisland
slope starting at 7-8 feet above sealevel and continuing to
the top of the berm, which is 23 feet above sealevel and 8
feet above the working surface of theisland. These bags

IV.B, Pipe-in-HDPE; IV.C, Flexible Pipe; V, Steel Sheetpile; VI, Duck Island Mine; VII, Deep Pipeline Trench; Combinations A, B, C



Contents

1-24

provide additional frictional resistance in the unlikely event
of ice rideup past the 40-foot bench. The gravel bags would
be used only in the upper portion of the island to avoid
direct forces from ice or wave action.

For analysis of this set of component alternatives, the EIS
assumes the trenching, excavation, and backfill quantities
for a 7-foot minimum burial depth. Other alternatives
(IV.A., IV.B, IV.C, and V1) evaluate effects of different
burial and trench depths.

All gravel islands would be oblong and oriented so that the
narrower end of the island would be facing north to lessen
exposure to potential ice and wave forces. Production
modules and wells would be positioned away from the north
face of the idand and towards the center of theisland to
further lessen potential exposure to ice override onto the
working surface of theisland. The surface of theidand
would be contoured, so that runoff flows into sumps away
from production facilities.

Theindividual concrete blocks (Fig. I1.A-5) on the gravel
island would linked together with stout chain and shackles
(Fig. 11.A-6) and secured with anchors placed in the island
gravel fill.

Construction of the islands would occur during Y ears 2
through 4 and would be staged from existing or onsite
facilities. The majority of the workforce willwould be
housed in existing onshore facilities until the infrastructure
sealift could provide onsite facilities in the summer of Y ear
2. A construction barge may be moored near the island
during the summer of Year 3. It would be about 150 feet by
380 feet (possibly two connected barges) and would have
camp facilities mounted on the barge deck. It could house
between 125 and 200 persons and would be used to support
congtruction and possibly drilling. The camp could be
overwintered at the site and remain there until summer of
Year 4. Any fuel stored on board would be stored in
accordance with U.S. Coast Guard Regulations (33 CFR
Subpart C) and best industry standards. Wastewater from
the camp would be treated onboard and discharged in
accordance the Arctic General National Pollutant Discharge
Elimination System permit. Solid waste from the camp
likely would be hauled back to Prudhoe Bay for recycling,
treatment, or disposal in existing approved facilities.

Diesel fuel would be used for power generation for
congtruction activities and drilling until fuel gasis available
ontheisland. . All tankswould be double-walled with 10%
containment capacity in the interstitial space. There would
be a permanent 3,000-barrel diesel storage tank on the
isand. The permanent 3000-barrel tank would be located
on araised platform with a seal-welded floor and a seal-
welded 6-inch-high toeboard that would provide in excess
of 100 barrels of containment. Two other tanks, a 2000-
barrel and a 5,000-barrel tank, would be used for diesel
storage until the fuel gasisavailable. After fuel gasis
available, these tanks would be converted to other uses, such
as a produced water tank or a slop-oil tank. After Year 3,
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they would no longer be used for diesel storage. The 2,000-
barrel and 5,000-barrel tanks would be located outside on a
timber mat foundation on a geotechnical liner for additional
containment. Seventeen smaller, temporary diesel fuel
tanks would be used during construction and drilling and
removed after gas from the project isavailable. The
temporary tanks would be located in alined, gravel-bermed
area with a containment capacity of 550 barrels. Fuel gas
would be available in the fourth quarter of Y ear 3 after the
facilities have been installed.

b. Alternative | - Use the Liberty Island
Location and Liberty Pipeline Route

This alternative (see Map 1) isthe Liberty Island location
and Liberty pipeline route proposed by BPXA. Liberty
Island isin about 22 feet of water. The proposed Liberty
gravel island would be centered above the Liberty reservoir.
This location would minimize the number of high-departure
wells needed to devel op the reservoir and maximize the total
oil recovered. The present island location had no observed
permafrost to a minimum of 50 feet below the island
location.

The Liberty Isand is about 5 miles from shore (BPXA,
20008a) in water about 22 feet deep. The distance for
hauling the gravel isabout 7 miles. Thislocation isabout 1
mile southeast of the Boulder Patch. Liberty pipeline route
would go southwest to shore. For purposes of analysis, we
assume a trench with a 7-foot minimum burial depth. In
addition to the construction elements shared by all
aternatives in this component set, as noted in Section |.A,
construction of the Liberty Island and pipeline would
include the following:

e 773,000 cubic yards of gravel fill would be needed for
theisland.

e 17,000 interlinked concrete mats (4 feet x 4 feet x 9
inches) (Figs. I1.A-5 and I1.A-6) placed from the base
of the gravel bagsto the seafloor (Fig. 11.A-3) and
secured with anchors placed in theisland gravel fill.
About 7,600 cubic yards of gravel are needed to make
the concrete mats.

e 4,200 polyester gravel bags (4 cubic yards) placed on
the upper slope of the island from 7-23 feet above sea
level using an additional 17,000 cubic yards of gravel
(Fig.11.A-3).

e Gravel bagswould be filled from excess gravel at the
island construction site.

e 797,600 cubic yards of gravel would be needed for
constructing the island.

e Gravel would be hauled over the ice road for about 45-
60 days but should be in place at the island construction
site by the end of April of Year 2.

e A maximum footprint would be 835 feet by 1,170 fest,
which is about 22.4 acres. The perimeter berm risesto

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;



Contents

1. DESCRIPTION OF THE ALTERNATIVES

23 feet above sealevel, which is 8 feet above the
working surface.

The 40-foot gravel bench on the island would be covered
with concrete mats (Fig. I1.A-3). These concrete mats
would extend from base of the gravel bags to the sea
surface. These mats dampen wave energy approaching the
island and induce the natural formation of ice rubble.
Overlapping gravel bags would be used in the upper portion
of the island slope starting at 7-8 feet above sealevel and
continuing to the top of the berm, which is 23 feet above sea
level and 8 feet above the working surface of the island.
These bags provide additional frictional resistance in the
unlikely event of ice rideup past the 40-foot bench. The
gravel bags would be used only in the upper portion of the
island to avoid direct forces from ice or wave action.

The overall pipeline length from the Liberty island to the
Badami tiein would be 7.6 miles (12.2 kilometers),
compared to 7.3 miles (11.7 kilometers) for Alternative
[11.A and 8.6 miles (13.8 kilometers) for Alternative I11.B.
Table I1.A-2 shows the trenching, excavation, and backfill
guantities for this alternative.

This pipeline would use two ocean disposal sites, Zone 1
and 2 (Fig. 11.A-18). Zone 1 isatemporary on-ice storage
area. Itisacontingent disposal location for excess trench
materials, should weather or ice conditions cause operations
to be abandoned before completion. The maximum quantity
of excess trench materials stockpiled or |eft for disposal on
this site at any one time would not exceed 10,000 cubic
yards. Excesstrench material in water depths greater than
16 feet would be stacked or groomed to maintain an
approximate depth of lessthan 1 foot. Excesstrench
material placed where the water depths are less than 16 feet,
would be stacked or groomed to a height not to exceed 2
feet. During pipeline construction, the planisto clear
excess material stacked in Zone 1 of all excess dredged
material/spoils by spring breakup. Thiswould be done by
scraping the ice with heavy equipment, leaving at most a
veneer of dirty ice (avery small amount of sediment
remaining in the frozen matrix).

c. Alternative Ill.LA - Use the Southern Island
Location and Eastern Pipeline Route

Alternative I11.A (see Map 1) assumes the drilling and
production island location is moved to the southeast edge of
the lease, where it would be in shallower water (18 feet) and
farther from both the Boulder Patch and the bowhead
whales' fall migration than either Alternatives|i1.B or I.
Theisland would be about 2.5 miles (4 kilometers) from
areas of dense boulders and kelp in the Boulder Patch.

This alternative was devel oped in response to scoping
comments requesting analysis of island locationsin
shallower water to eliminate or reduce effects to bowhead
whales.
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Theisland location would be about 1.5 miles (2.4
kilometers) south-southeast of BPXA’s proposed location
(Alternative 1) (BPXA, 2000a). The pipeline route would
follow BPXA's alternate eastern route, extending south-
southeast from the Southern island location to shore and
then to the Badami pipeline (BPXA, 2000a). For analysis
purposes, we assume a trench with a 7-foot minimum burial
depth. See Sec. IV.C.1.c for afull description of the trench
size and characteristics.

In addition to the construction elements shared by al
aternatives in this component set, as noted in Section |1.A,
construction of the Southern Island and Eastern pipeline
would include the following:

e 661,000 cubic yards of gravel fill for the island.

e 16,000 interlinked concrete mats (4 feet x 4 feet x 9
inches)(Figs.Il.A-5 and 11.A-6) placed from the base of
the gravel bags to the seafloor and secured with anchors
placed in theisland gravel fill. About 7,600 cubic yards
of gravel would be used to make the concrete mats.

e 4,200 polyester gravel bags (4 cubic yards) placed on
the upper slope of the island from 7-23 feet above sea
level using an additional 17,000 cubic yards of gravel.

e Gravel bagswould be filled from excess gravel at the
island construction site.

e 684,800 cubic yards of gravel would be needed for
constructing the island.

e Gravel would be hauled over theice road for about 42-
55 days but should be in place at the idland construction
site by the end of April of Year 2.

e A maximum footprint would be 825 feet by 1,155 fest,
which isabout 21.9 acres. The perimeter berm risesto
23 feet above sealevel, which is 8 feet above the
working surface.

The overall pipeline length from the Liberty island to the
Badami tiein would be 7.3 miles (11.7 kilometers),
compared to 8.6 miles (13.8 kilometers) for Alternative
I11.B and 7.6 miles (12.2 kilometers) for Alternative .
Table I1.A-2 shows the trenching, excavation, and backfill
quantities for this aternative.

While the offshore pipeline routes start at different locations
(see Map 1), they share the same shore-crossing and
onshore pipeline route to Badami. The rate of shore erosion
for the shore crossing for these alternativesis higher (2.7
feet per year) than the rate of erosion at the shore-crossing
location for the Proposal (2.0 feet per year). The onshore
gravel pad has been moved farther inland and is located 205
feet from the shoreline. Thiswould increase the length of
the shore-crossing trench by 55 feet more than the Proposal,
and it would increase by one-third the shoreline area
disturbed.

Pipeline construction would require using temporary storage
sites for excess trenching material. Thisrequires an Ocean
Water Disposal of Dredged Material permit. Each pipeline
route would need two on-ice disposal sites, one nearshore
and one along the side of the pipeline. Both pipeline routes
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(Eastern and Tern) would use the same nearshore site, Zone
3 (Fig. 11.C-1). Zone 3 iscomparablein size, bathymetry
location, and purpose to Zone 1 in the Proposal (see Sec.
I1.A.1.b.(3)). Zone 3 islocated on the west side of the
pipeline right-of-way on grounded sea ice outside the 5-foot
isobath. Maximum dimensions of the site would be 5,000
by 2,000 feet (230 acres). Zone 3 would serve asthe
primary temporary storage location of all excavated
materials that cannot be directly transported for backfill
along the pipeline. For excess trench material that cannot be
used as backfill, Zone 3 would serve as the designated
disposal site. Table I1.A-2 shows the trenching, excavation,
and backfill quantities for this aternative.

Excess trench material placed in Zone 3 would be groomed
to a height not to exceed 1 foot to minimize the potential for
mounding on the seafloor. The entire site would not be used
for disposal. Material would be stacked on portions of the
site over deeper water first and then over shallower water.
The maximum quantity of spoils stockpiled or left for
disposal on this site at any one time would not exceed
100,000 cubic yards. Assuming this maximum quantity is
placed in stacks 1 foot high, about 27% of Zone 3 (about 62
acres) would be used for actual disposal (see Fig. I1.C-1).

The Eastern Pipeline has a second disposal site, Zone 4 (Fig.
[1.C-1), which is comparable in purpose to Zone 2 in the
Proposal (see Sec. 11.A.1.b.(3)). Zone4is4.2 mileslong;
for comparison, Zone 2 in the Proposal is 6.1 miles long.
Zone 4 is 200 feet wide on the west side of the pipeline
trench from the island to shore. About 0.1 mile of Zone 4 is
seaward of the 3-mile boundary, and the remaining 4.1
miles are shoreward of the 3-mile boundary.

Zone 4 isatemporary on-ice storage area. Itadsoisa
contingent disposal location for excess trench materials,
should weather or ice conditions cause operations to be
abandoned before completion. The maximum quantity of
excess trench material s stockpiled or left for disposal on
Zone 4 at any one time would not exceed 10,000 cubic
yards. Excesstrench material in water depths greater
than16 feet would be stacked or groomed to maintain an
approximate depth of lessthan 1 foot. Excesstrench
material placed where the water depths are less than 16 feet
would be stacked or groomed to a height not to exceed 2
feet. During pipeline construction, the planisto clear
excess material stacked in Zone 4 of all excess dredged
material/spoils by spring breakup. Thiswould be done by
scraping the ice with heavy equipment, leaving at most a
veneer of dirty ice (avery small amount of sediment
remaining in the frozen matrix).

d. Alternative Ill.B - Use the Tern Island
Location and Tern Pipeline Route
Alternative 111.B (see Map 1) assumes the location of the

drilling and production island is moved about 1.5 miles east
to the abandoned Tern Exploration IsSland. The Tern Island
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location isin about 23 feet of water, on Outer Continental
Shelf Lease Y-01585. BPXA isa part owner of thislease.
Thislocation, about 2.5 miles southeast of the Boulder
Patch, was used to drill the exploratory well from an ice cap
on top of the remnants of the abandoned island. The Tern
pipeline route would go directly south to shore. It would
have the same shore-crossing location and onshore pipeline
route to the Badami Pipeline as the eastern pipeline routein
Alternative I11.A. About 230,000 cubic yards of gravel
remain from the exploration island, which would reduce the
gravel needsto construct the island to about 599,500 cubic
yards.

In addition to the construction elements shared by al
aternativesin this component set, as noted in Section |1.A,
construction of the Tern Island and pipeline would have the
include the following:

e 574,500 cubic yards of gravel fill for theisland.

e 18,000 interlinked concrete mats (4 feet x 4 feet x 9
inches) (Figs. I1.A-5 and I1.A-6) placed from the base
of the gravel bagsto the seafloor and secured with
anchors placed in the idland gravel fill. About 8,000
cubic yards of gravel would be used to make the
concrete mats.

e 4,200 polyester gravel bags (4 cubic yards) placed on
the upper slope of the island from 7-23 feet above sea
level using an additional 17,000 cubic yards of gravel.

e Gravel bagswould be filled from excess gravel at the
island construction site.

e 599,500 cubic yards of gravel would be needed for
constructing the island.

e Gravel would be hauled over the ice road for about 35-
45 days but should be in place at the idland construction
site by the end of April of Year 2.

e A maximum footprint would be 850 feet by 1190 feet,
which isabout 23.3 acres. The perimeter berm risesto
23 feet above sealevel, which is 8 feet above the
working surface.

The overall pipeline length from the Liberty island to the
Badami tie-in would be 8.6 miles (13.8 kilometers),
compared to 7.3 miles (11.7 kilometers) for Alternative
I11.A and 7.6 miles (12.2 kilometers) for Alternative .
Table I1.A-2 shows the trenching, excavation, and backfill
quantities for this alternative.

In addition to the Zone 3 disposal site described in Section
11.D.1 a second site would be needed along the west side of
the Tern pipeline (Fig. 11.C-2). Zone5 (See Fig. I1.C-2) is
comparable in purposeto Zone 2 in the Proposal (see Sec.
I11.A.1.b.(3)). Zone5is5.5 mileslong (for comparison,
Zone 2 inthe Proposal is6.1 mileslong). Zone 5is 200 feet
wide and extends from the island to shore. A 1.8-milelong
portion of Zone 5 is seaward of the 3-mile boundary, and
the remaining 3.7 miles are shoreward of the 3-mile.

As stated, Zone 5 isatemporary on-ice storage area. Itisa
contingent disposal location for excess trench materials,
should weather or ice conditions cause operations to be
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abandoned before completion. The maximum quantity of
excess trench material s stockpiled or left for disposal on this
site at any one time would not exceed 10,000 cubic yards.
Excess trench material in water depths greater than16 feet
would be stacked or groomed to maintain an approximate
depth of lessthan 1 foot. Excess trench material placed
where the water depths are less than 16 feet, would be
stacked or groomed to a height not to exceed 2 feet. During
pipeline construction, the plan isto clear excess materia
stacked in Zone 5 of all excess dredged material/spoils by
spring breakup. Thiswould be done by scraping the ice
with heavy equipment, leaving at most a veneer of dirty ice
(avery small amount of sediment remaining in the frozen
matrix).

All other aspects of the project description are the same as
those for al alternatives, as noted in Section I1.A (see Secs.
I.A and II.A and Table I1.A-1). Comparison of the key
components for all of the alternative are shown in Table
I.A-1.

2. Pipeline Designs

a. Project Elements Shared by All Pipeline
Design Alternatives

Pipeline design and secondary containment of oil were
identified as key issues by some members of the Interagency
Team. This alternative describes and evaluates the
environmental effects of different pipeline designs (Fig.
[1.C-3), including pipelines that offer the potential of
secondary containment. This set of alternative components
evaluates four different pipeline designs (the first two
address the issue of secondary containment): (1) a steel
pipe-in-steel pipe system, Alternative IV.A; (2) a steel pipe-
in-HPDE (high-density polyethylene) system, Alternative
IV.B; and (3) flexible pipeline, Alternative IV.C. The
alternative evaluation will include a summary of the
analysis of effectsfor the single-wall steel pipeline
component proposed in Alternative . Key components of
the alternatives are summarized in Table I1.A-1.

The following subsection describes the basic design
characteristics of each of the alternative pipeline design
system. The information presented in this section is from
Pipeline Systems Alternative. Liberty Development Project
Conceptual Engineering (INTEC, 2000).

Many of the features associated with pipeline construction,
operation, maintenance, leak detection, failure modes, and
repair are the same or similar for the three alternative
pipelines designs. These characteristics are described in the
following subsections. The discussion of each activity
begins with a description of those features that are common
to each pipeline system; differencesin features also are
noted. The pipeline systems have different activity levels;
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these include time requirements to perform certain tasks
and/or quantities of material moved. The changesin
activity levels between the alternatives are shown in Table
11.C-2. Also, the activity level for the construction of the
pipeline for the Proposed Action is shown for comparison.

(1) General Pipeline Design, Construction, and
Operation Information

The pipeline systems in this alternative are designed to
withstand the environmental conditions that can be expected
to occur along the Liberty, Eastern, or Tern pipeline routes.
All designs can be constructed and operated safely (Stress,
2000).

It is expected that al of these designs would be constructed
in asingle construction season. It is possible that a second
construction season may be needed if there are problems
with construction or weather. The more complex the
construction process, the higher the potential for multiple-
year construction. All offshore pipeline systems evaluated
in this Section would be constructed the third year of the
project and the second winter construction season. This
pipeline would be constructed using conventional
construction equipment, the same as the process used for the
Northstar Project. Construction and fabrication of the
pipeline would occur on the surface of theice. The LEOS,
or aLEOS equivalent, leak-detection system would be
installed with all pipelines. In addition to the supplemental
| eak-detection system, pressure-point analysis and mass-
balance line-pack compensation systems would be installed
for leak detection. Excess trenching material would be
disposed at approved ocean dumping sites.

A pipeline makeup site needs to be prepared on the ice
surface in the bottomfast-ice zone. This site would be used
to assembl e the pipeline strings before transporting them to
the side of the ice dotted trench for final tie-in welds and
lowering into the trench. The size of the site required
depends on the amount of materials necessary for pipeline
makeup. Tablell.C.2 provides information on the size of
the makeup sites and number of days required for
construction of those sites. It also provides information
about the number of days required to make up the pipeline
strings, transport the strings to the trench, install the pipeline
in the trench, and to backfill the trench. Table I1.A-2
provides a comparison of the quantities of trench excavation
and backfill for the four alternatives in this component set.

The pipeline designs were optimized by Intec to provide the
best overall design in terms of safety, ease of construction,
operation and maintenance, leak detection, and costs. All
four pipeline systems evaluated in this section are designed
for a maximum allowabl e operating pressure of 1,415
pounds per square inch gauge. After installation the
pipelines would be hydrostatically tested at 1,775 pounds
per square inch gauge for a minimum of 8 hours.

For comparative purposesin this EIS, the same pipeline
route (Liberty Pipeline Route/Alternative |) was assumed
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for each of the pipeline systems evaluated in this alternative,
with alength of 6.1 miles (32,314 feet). The length of the
pipelineis 14,877 feet in water 0-8 feet deep, 12,473 feet in
water 8-18 feet deep, and 3,964 feet in water 18-22 feet
deep.

All of the pipeline systems would be constructed in winter
of Year 3, starting in January and finishing by May. The
pipeline system would be constructed within atemporary
right-of-way (250 feet wide onshore, 1,500 feet wide
offshore). For welding strings of offshore pipeline, workers
would need a site close to shore on grounded seaice
artificially thickened, as needed, and usually in water less
than 5.5 feet deep. The site would hold a welding pad 6,000
feet long by 750 feet wide.

All of the pipelines would be constructed through theicein
winter and use techniques that are similar to those used
onshore and at Northstar Project. Trenching would use
conventional excavation equipment, such as backhoes.
Hydraulic dredging may be used for final smoothing of the
trench bottom. (See Sec. 1.H.5.b(11) for additional
information and discussion about hydraulic dredging.)

Construction activities include the following (see Sec.
I1.A.1.(3)(a) for amore detailed description of each
activity):

mobilizing equipment, material, and workforce;
constructing the Ice road and thickening theice;
slotting the ice;

trenching (including temporary storage and disposal of
excess materia);

preparing the pipeline makeup site;

welding pipe strings,

attaching anodes;

attaching LEOS;

transporting pipe string and welding tie in;

island transition;

shoreline transition;

installing pipeline;

backfilling the trench;

hydrostatic testing; and

demobilizing equipment.

All of the pipelines systems evaluated in this section would

use the following three leak-detection systems:

e Pressure-Point Analysis

e Mass-Balance Line-Pack Compensation

e | eak-Detection and Location System (LEOS) or an
equivalent system

Pressure-point analysis is the continuous monitoring of the
pipeline to aert the operator to any pressure variances that
leaks would induce and variances in measured volumes of
oil at theinlet and outlet of the Liberty ail pipeline. Mass-
balance line-pack compensation measures the volumetric
throughput at both the island and the Badami tiein. The
accuracy of the meters would be such that the threshold for
the leak-detection system would be 0.15% of flow.
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Operating procedures require periodic calibration of the
meters. If the crude oil meters are above or below 100
barrels or more per day for 2 days, the meters would be
checked and calibrated. If there are volume discrepancies
after the meters have been checked and there is no apparent
operational reason, the pipelines would be shut in.
Combined, these systems have been used extensively on the
North Slope and are considered as part of the best available
and safest technology.

The LEOS system is described in greater detail in Section
11.A.1.b.(3)(b)2). The LEOS system can detect aleak
within 24 hours when the total volume of oil released
reaches 0.3 barrels. Because the air moves through the tube
at a specific rate, it can accurately determine within meters
the location of apipelineleak. Should aleak be detected, it
sets off an alarm. The system automatically stores more
than 100 days’ worth of data on a personal compuiter.

(2) Pipeline Qil-Spill Information

The EIS evaluates four offshore pipeline oil-spill sizes: less
than 125 barrels, 715 barrels, 1,580 barrels, and 2,956
barrels. These are described in Section I11.C.1in more
detail. Because all of the carrier pipelinesin the alternatives
have the same diameter and transport the same volumes of
oil, these spill sizes are evaluated for al pipeline
aternatives.

All pipeline systems would have a monitoring program that
includes both pre- and postinstallation monitoring aimed at
reducing the risk of apipeline failure. Visua surveillance
flights to search for oil sheens on the water would occur
weekly during open-water and broken-ice conditions.

Aeria surveysfor river overflooding would be conducted
during the initial years of operation. The shoreline would be
inspected annually for erosion. A check of the pipeline
integrity would occur every 5 years. Visual inspection of
overland pipe and valves would occur monthly. Process
operators would continuously monitor the automated control
systems for pipeline leaks. Monthly on-ice inspections
would monitor for possible oil leaks during the winter, if the
LEOS leak-detection system were suspected of not
operating properly.

All pipeline systems would periodically monitor the status
of the pipelines using smart-pig tools. Smart pigging of the
pipeline at startup would be used to determine the initial
condition of the pipeline and establish a baseline against
which future pigging results can be compared. Smart
pigging would involve three different types of pigs:

e A caliper pig would measure any internal deformation
of the pipeline, such as dents and buckling. 1t would
always be run before running either of the other two
pigs to ensure that there are no internal blockages that
would prevent the other pigs from passing through the
pipeline.

e A geometry pig would record the configuration of the
offshore pipeline system. It can be used to determine
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the amount of displacement in the pipeline due to thaw
settlement, upheaval buckling, strudel scour, ice
gouging, or other event that may cause the pipeline to
move. Thisinformation can be evaluated to determine
if the pipeline’ s allowable strains have been exceeded,
or if the amount of displacement exceeds the design
parameters. This pig would be run after the pipeline
has been constructed to measure its baseline condition,
then once a year for the first 5 years, and then once
every 2 years for the life of the pipeline. It also would
be run after extreme ice gouging or strudel scouring is
observed or suspected to have occurred.

e A wall-thickness pig would measure the thickness of
the pipeline wall to determine the amount of corrosion
that has occurred and to determine if the pipeline has
been gouged. This pig can provide an early warning of
potential pipeline failures that would allow them to be
repaired before aleak could occur. This pig would be
run at startup and then every 2 years. The pig would be
runin early winter, so that any needed repairs can be
carried out that same winter after the ice has thickened
sufficiently to be safe to work on.

(3) Pipeline Operation, Maintenance, and Repair

Pipeline operations and maintenance essentially are the
same for all pipeline systems, except as noted in the
following. See Section I1.A.1.b.(3)(c) for acomplete
description of pipeline monitoring, including pigging.

Several types of pipeline repairs are available, based on the
nature of the damage that has occurred. These include
welded repair with cofferdam, hyperbaric weld repair,
surface tie-in repair, tow-out of replacement string, rigid
spool piece with mechanical connectors, and split Sleeve
repair. A matrix for evaluating the appropriateness of the
various repair techniquesis givenin Table 11.C-6. Details
on each repair method (INTEC, 2000:Appendix E) are
provided in Section 11.A.1.b.(3)(c)3) and summarized in
Tablell.C-7.

The exact type of repair would depend upon the type of

leak, the season of year, weather conditions, and many other
variables. Any analysis of the environmental assessment
associated with the repair of the pipeline would be driven by
the assumptions and may not reflect the actual
environmental conditions. A small area of the pipeline
trench surface area would need to be excavated and
backfilled after the repair work was completed. Those
effects would be considerably smaller than the construction
of the pipeline and would be short-term in nature. The
repair area would be contained with oil boom and oil
response equipment would be stationed on site to remove
any oil that may be released during the repair, although the
goal of the pipeline repair would be zero release. The
effects of any ail spill would be similar to those evaluated in
Section I11.Cand 111.D.3.
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Automated pipeline isolation valves for the sales oil pipeline
would be located at the landfall and the Badami pipeline tie-
in point and on the island. BPXA currently is considering
using avertical loop in lieu of the landfall isolation valve; if
implemented this option probably would reduce the size of
the landfall pad.

b. Alternative | — Use a Single-Wall Steel
Pipeline System (Liberty Development and
Production Plan)

Section I1.C.2.a describes the common elements shared by
al alternativesin the set of component alternatives. Those
common elements, plus the following alternative
components specific to this particular pipeline design,
complete the description of this alternative. For the offshore
single-wall steel pipeline, BPXA proposes a single-wall
steel pipeline system that would be constructed with a
12.75-inch outside diameter pipe with a 0.688-inch wall
thickness. The system would be protected from corrosion
by a dual-layer fusion-bonded epoxy coating and sacrificial
anodes. The system would be buried with a minimum
burial depth of 7 feet (Fig. 11.A-12). The estimated cost of
the pipeline system is $31 million. (INTEC, 2000).

A detailed description of the activitiesinvolved in
constructing a pipeline arein Section 11.A.1.b.(3)(a). Table
I1.C-2 provides information about the number of days
required to construct the pipeline. All of the pipeline welds
would undergo x-ray and ultrasonic tests to ensure that they
are sound. Any weld that has a defect larger than the
maximum acceptable level would be cut out and replaced.

The amount of excavation in the various water depths for
this system is shown in Table I11.A-2. The size of the
pipeline makeup site required would be 416,500 square
yards, about 86 acres. An estimated 17,000 cubic yards of
gravel fill material would be required as pipeline-bedding
material in various locations within the trench between the
gravel idand and the 3-mile limit. Approximately 50,000
cubic yards of gravel fill would be required as pipeline-
bedding material in various locations within the Territorial
Seas (shoreward of the 3-mile limit). These estimates
include the gravel material contained within the 4-cubic-
yard bags (about 4,000 bags) that periodically would be
placed over the entire pipeline before placing the backfill
material. The bags would cover approximately 50% of the
pipeline route. Backfill material would consist of material
dredged from the trench. Between the Liberty Island and
the 3-mile limit, approximately 162,000 cubic yards of
trench-dredged material would be used as backfill. Between
the 3-mile limit and the shoreline, about 495,000 cubic
yards of trench-dredged material would be used as backfill.
The pipeline would be buried with a minimum 7-foot burial
depth. In water up to 8 feet deep, the cap of the backfill
would be close to the original seafloor, not to exceed 1 foot
higher than the surrounding seafloor. In water deeper than 8
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feet, the trench cap would not exceed 2 feet higher than the
surrounding seafloor. The affected footprint would be 18.2
acres beyond the 3-mile limit and 55.4 acres within the 3-
mile limit. Thisincludes the trench cap, which could
overstep the limits of the trench excavation.

Any dredged/excavated material that could not be placed
back into the trench would require disposal into ocean
water. See Sections|V.C.2 and 11.A.1.b.(3)(a)12)c) for
more a detailed description of disposal Zones 1 and 2 (Fig.
[1.A-18).

TableI1.C-5 provides information about the functional and
containment failure rates for this pipeline. Section 111.C.1.c
provides information about the different sizes of oil spill
that may occur. This pipeline system does not offer any
secondary containment should the pipe develop aleak.

c. Alternative IV.A - Use Pipe-In-Pipe System

Section I1.C.2.a describes the common elements shared by
all alternativesin the set of component alternatives. Those
common elements, plus the following alternative
components specific to this particular pipeline design,
complete the description of this alternative. The pipe-in-
pipe system (Fig. 11.C-3) would be constructed with a steel
inner pipe with an outside diameter of 12.75 inches and a
wall thickness of 0.500 inch. Theinner pipe would be
placed in a steel outer pipe with an outside diameter of
16.00 inches and awall thickness of 0.844 inch. The inner
pipe would be supported in the outer pipe with annular
spacers or centralizers. The outer pipe would be protected
from external corrosion by a dual-layer fusion-bonded
epoxy and sacrificial anodes. The inner pipe would be
protected from corrosion by a dual-layer fusion-bonded
epoxy. For the EIS analysis we assume the double-wall
pipeline design can be built in asingle winter construction
season, although its complexity increases the risk that it may
reguire atwo-season (2 winters) construction. The system
would be buried with a minimum burial depth of 5 feet.
Table I1.A-1 provides a comparison of key components for
the different alternatives being analyzed.

A detailed description of the activitiesinvolved in
constructing a pipeline are in Section 11.A.1.b.(3)(a). Table
[1.C-2 provides information about the number of days
required to construct the pipeline. All of the pipeline welds
on the carrier pipe would undergo x-ray and ultrasonic tests
to ensure that they are sound. Most welds on the outer pipe
would also be x-rayed and ultrasonically tested; some welds,
the tie-in welds, can only be tested by ultrasonically because
the inner pipe of the pipe-in-pipe configuration would
interfere with the x-ray test. Any weld that has a defect
larger than the maximum acceptable level would be cut out
and replaced.

The amount of excavation in the various water depths for
this system is shown in Table I1.A-2. The size of the
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pipeline makeup site required would be 533,000 sguare
yards, about 110 acres. No select backfill material would be
needed. Between the Liberty Island and the 3-mile limit,
approximately 137,000 cubic yards of trench-dredged
material would be used as backfill. Between the 3-mile
limit and the shoreline, about 419,700 cubic yards of trench-
dredged material would be used as backfill. The pipeline
would beinstalled with a minimum 5-foot burial depth. In
water up to 8 feet deep, the cap of the backfill would be
closeto the original seafloor, not to exceed 1 foot higher
than the surrounding seafloor. In water deeper than 8 feet,
the trench cap would not exceed 2 feet higher than the
surrounding seafloor. The affected footprint would be 15.4
acres beyond the 3-mile limit and 47.1 acres within the 3-
mile limit. Thisincludes the trench cap, which could
overstep the limits of the trench excavation.

Any dredged/excavated material that could not be placed
back into the trench would require disposal into ocean
water. See Sections11.A.1.b.(3)(a)12)c) and IV.C.2.k for
more a detailed description of disposal Zones 1 and 2 (Fig.
11.A-18).

This alternative could provide secondary containment
capabilitiesin the unlikely event of afunctional failure that
alows oil to escape from the carrier pipeline. The outer
pipe in this pipe-in-pipe system can handle the full operating
pressure that could occur if the inner pipe leaked, but the
outer pipe did not.

For the Liberty pipeline route, MMS calculated that 1,325
barrels would be the maximum volume that may be
contained in the annulus (the space between the two pipes)
for the pipe-in-pipe design system. It is possible that the
pipe-in-pipe system could suffer a functional failure, where
oil isreleased from the inner pipe and contained in the
annulus. If thistype of functional failure occurs, one step of
the repair process would be to remove the oil from the
annulus and clean the annular space before the pipeline
could be returned to service. If thispipelinedesignis
selected additional work and testing would be needed to
develop a procedure for cleaning the annular space should a
leak occur. All other aspects of the project description are
the same asthose in Alternative | (the Proposal) (see Secs.
I.A and Il.A and Table l1.A-1).

The pipe-in-pipe system is subject to another type of
functional failure that likely would require immediate
attention and repair, although it would not result in arelease
of oil to the environment. Conditions relating to this type of
failure are discussed Table 11.C-4. The outer pipe could be
damaged or corroded, which would allow seawater to enter
the annulus space. The pipeline may continue operating for
alimited time until it could be repaired, if pigging and other
tests show the integrity of the carrier pipeline has not been
adversely affected.. Similar to the case of oil entering the
annulus, a procedure would need to be developed to remove
the seawater from the annulus and dry the annulus before
the pipeline is placed back in service following a repair.
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The caliper pig would not be able to determine if the outer
pipe has buckled or is dented for the pipe-in pipe system,
unless the damage to the outer pipe was so extensive that it
affected the inner pipe. The geometry pig cannot directly
measure the outer pipe of the pipe-in-pipe systems, but
inferences from the shape of the inner pipe could be applied
to the outer pipe. The wall-thickness pig cannot investigate
the outer pipe of a pipe-in-pipe system. Dueto the
limitations of smart pigging it would be difficult, if not
impossible, to predict if the outer pipe was in danger of
leaking.

BPXA proposes, as a supplemental leak detection for the
pipe-in-pipe system, to sample the entire annulus asiif it
were alarge LEOS tube. This system would need to be able
to detect seawater in the annulus or another system would
need to be installed that could detect seawater in the
annulus. Seawater in the annulus would mean that the outer
pipe has failed and is no longer able to provide secondary
containment. Seawater in the annulus also raises the
concern of corrosion of the inner pipe.

d. Alternative IV.B - Use Pipe-In-HDPE
System

Section IV.C.2.a describes the common elements shared by
all alternativesin the set of component alternatives. Those
common elements, plus the following alternative
components specific to this particular pipeline design,
complete the description of this alternative. The pipe-in-
HDPE system (Fig. 11.C-3) would be constructed with a
steel inner pipe with an outer diameter of 12.75 inchesand a
wall thickness of 0.688 inch. The inner pipe would be
placed in a high-density polyethylene (HDPE) outer pipe
with an outer diameter of 16.25 inches and a wall thickness
of 0.75inch. Theinner pipe would be placed in the high-
density polyethylene outer pipe without the use of spacers or
centralizers. Because the outer pipe is made of high-density
polyethylene, it would not require any corrosion protection.
The inner pipe would be protected from corrosion by a dual-
layer fusion-bonded epoxy. The EIS assumes this pipeline
could be constructed in a single winter construction,
although the complexity would increase the possibility that
the construction could take 2 years. The system would be
buried with a minimum burial depth of 5 feet. Tablell.A-1
provides a comparison of key components for the different
alternatives being analyzed.

The amount of excavation in the various water depths for
this system is shown in Table I11.A-2. The size of the
pipeline makeup site required would be 416,500 square
yards, about 86 acres. An estimated 17,000 cubic yards of
gravel fill material would be required as pipeline-bedding
material in various locations within the trench between the
gravel isand and the 3-mile limit. Approximately 50,000
cubic yards of gravel fill would be required as pipeline-
bedding material in various locations within the Territorial
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Seas (shoreward of the 3-mile limit). These estimates
include the gravel material contained within the 4-cubic-
yard bags (about 4,000 bags) that periodically would be
placed over the entire pipeline before placing the backfill
material. The bags would cover approximately 50% of the
pipeline route. Backfill material would consist of material
dredged from the trench. Between the Liberty Island and
the 3-mile limit, approximately 162,000 cubic yards of
trench-dredged material would be used as backfill. Between
the 3-mile limit and the shoreline, about 495,000 cubic
yards of trench-dredged material would be used as backfill.
The pipeline would be buried with a minimum 6-foot burial
depth. In water up to 8 feet deep, the cap of the backfill
would be close to the original seafloor, not to exceed 1 foot
higher than the surrounding seafloor. In water deeper than 8
feet, the trench cap would not exceed 2 feet higher than the
surrounding seafloor. The affected footprint would be 18.2
acres beyond the 3-mile limit and 55.4 acres within the 3-
mile limit. Thisincludes the trench cap, which could
overstep the limits of the trench excavation.

This alternative could provide secondary containment
capabilitiesin the unlikely event of afunctional failure that
alows oil to escape from the carrier pipeline. The high
density polyethylene outer pipe is not capable of
withstanding the operating pressure of the inner pipe;
therefore, the ends of the annulus would have to be
equipped to allow the pressure to escape or the high density
polyethylene pipe could burst and alow oil to enter the
environment. Because of the pressure relief capability of
the annulus, it is possible that aleak from the inner pipe
could flow through the annulus and out the end of the
annulus. The shoreline crossing is at alower elevation than
theisland and, therefore, the transition pad would need to be
designed to contain a possible il spill of up to 2,000
barrels.

For the Liberty pipeline route, MMS calculated that 1,725
barrels would be the maximum volume that could be
contained in the annulus (the space between the two pipes)
for the pipe-in HDPE system. It is possible that the pipe-in-
HDPE system could suffer afunctional failure where ail is
released from the inner pipe and contained in the annulus.
If thistype of functional failure occurs, one step of the
repair process would be to remove the oil from the annulus
and clean the annular space before the pipeline could be
returned to service. If thispipeline design is selected
additional work and testing would be needed to develop a
procedure for cleaning the annular space should aleak
occur. All other aspects of the project description are the
same asthose in Alternative | (the Proposal) (see Secs. |.A
and I1.A and Table I1.A-1).

The pipe-in-HDPE system is subject to another type of
functional failure that likely would require immediate
attention and repair, although it would not result in arelease
of oil to the environment. Conditions relating to this type of
failure are discussed in Table 11.C-4. The outer pipe could
be damaged, which would allow seawater to enter the
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annular space. The pipeline may continue operating for a
limited time until it could be repaired, if pigging and other
tests show the integrity of the carrier pipeline has not been
adversely affected. Similar to the case of oil entering the
annulus, a procedure would need to be devel oped to remove
the seawater from the annulus and dry the annulus before
the pipeline were placed back in service following arepair.

The caliper pig would not be able to determine if the outer
pipe has buckled or is dented for the pipe-in HDPE systems,
unless the damage to the outer pipe was so extensive that it
affected the inner pipe. The geometry pig cannot directly
measure the outer pipe of the pipe-in HDPE systems, but
inferences from the shape of the inner pipe could be applied
to the outer pipe. The wall-thickness pig cannot investigate
the outer pipe of a pipe-in-HDPE system. Dueto the
limitations of smart pigging, it would be difficult, if not
impossible, to predict if the outer pipe was in danger of
leaking.

BPXA proposes, as supplemental leak detection for the

pi pe-in-pipe system, to sample the entire annulus asiif it was
alarge LEOStube. This system would need to be able to
detect seawater in the annulus or another system would need
to be installed that could detect seawater in the annulus.
Seawater in the annulus would indicate that the outer pipe
has failed and is no longer able to provide secondary
containment. Seawater in the annulus also raises the
concern of corrosion of the inner pipe.

e. Alternative IV.C — Use Flexible Pipe
System

Section I1.C.2.a describes the common elements shared by
all alternativesin the set of component alternatives. Those
common elements, plus the following alternative
components specific to this particular pipeline design,
complete the description of this alternative. Table11.A-1
provides a comparison of key components for the different
alternatives being analyzed.

The flexible pipe system (Fig. 11.C-3)would be constructed
with an internal diameter of 12 inches of and awall
thickness of 1.47 inches. The flexible pipe is a nonbonded
pipe made of thermoplastic layers and steel strips. The
plastic layers provide fluid containment, and they transfer
the pressure loads to the steel strips, which provide the
strength to withstand the operating pressure of the pipeline.
The pipe has eight layers: an inner interlocked steel carcass,
a pressure thermoplastic sheath; two layers of armor wires,
fabric tape; and a polyethylene external sheath (INTEC,
2000). The pipeistypically supplied on areel, and each
reel holds about 0.75 miles of flexible pipe. Each of the
sections terminates with afitting that can be welded to the
next section. The flexible pipe itself does not require
cathodic protection, but the butt-weld connectors joining the
segments would have anticorrosion coating and possibly
sacrificial anodes. This system could be constructed in a
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single season, and construction would start in Year 3, which
isthe second winter construction season. The system would
be buried with a minimum burial depth of 5 feet. Periodic
smart pigging would monitor the system’ s integrity.

A detailed description of the activitiesinvolved in
constructing apipeline arein Section 11.A.1.b.(3)(a). Table
11.C-2 provides information about the number of days
required to construct the pipeline. All of the pipelinetie-in
welds would undergo x-ray and ultrasonic tests to ensure
that they are sound. Any weld that has a defect larger than
the maximum acceptable level would be cut out and
replaced.

The amount of excavation in the various water depths for
this system is shown in Table 11.A-2. The size of the
pipeline makeup site required would be 533,000 square
yards, about 110 acres. An estimated 17,000 cubic yards of
gravel fill material would be required as pipeline-bedding
materia in various locations within the trench between the
gravel idand and the 3-mile limit. Approximately 50,000
cubic yards of gravel fill would be required as pipeline-
bedding material in various locations within the Territorial
Seas (shoreward of the 3-mile limit). Backfill material
would consist of material dredged from the trench. Between
the Liberty Island and the 3-mile limit, approximately
123,200 cubic yards of trench-dredged material would be
used as backfill. Between the 3-mile limit and the shoreline,
about 375,760 cubic yards of trench-dredged material would
be used as backfill. The pipeline would be buried with a
minimum 5-foot burial depth. In water up to 8 feet deep,
the cap of the backfill would be close to the original
seafloor, not to exceed 1 foot higher than the surrounding
seafloor. In water deeper than 8 feet, the trench cap would
not exceed 2 feet higher than the surrounding seafloor. The
affected footprint would be 14.7 acres beyond the 3-mile
limit and 44.9 acres within the 3-milelimit. Thisincludes
the trench cap, which could overstep the limits of the trench
excavation.

Any dredged/excavated material that could not be placed
back into the trench would require disposal into ocean
water. See Sections 11.A.1.b.(3)(a)12)c) and IV.C.2.k for
more a detailed description of disposal Zones 1 and 2 (Fig.
11.A-18).

Technically, flexible pipe offers secondary containment, but
the volume is very small, and the annular spaceis very
different from the annuli of Alternatives|il.A and I11.B.
This space cannot be monitored or cleaned effectively,
although it may be possible to monitor one of the layers that
contain steel strips for the presence of hydrocarbon vapors.
For analysis purposesin this EIS, we assume any leak in the
flexible pipe system would result in aleak to the
environment. Flexible pipe systems have been used
offshore in applications where strength and flexibility are
needed, such asflexible risersfor floating production
facilities.
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3. Upper Island Slope-Protection
Systems

a. Project Components Shared by All Upper
Island Slope-Protection System Alternatives

This alternative resulted from scoping meetings in Nuiqsut,
where concerns were raised that gravel bags might be
damaged by ice events and enter the sea, affecting
navigation and the environment. Previous exploration used
plastic bags (polyethylene) for the total island slope-
protection system. These bags werein contact with theice
at the seawater level and, if they were torn by the ice, they
could be washed into the ocean environment. These plastic
bags often floated at or near the surface of the water,
causing a havigation hazard. Comments recommended the
ElS evaluate the use of steel sheetpile for the upper slope-
protection system the same as the system being used for the
Northstar Project. For this component set, the EI'S will
evaluate using steel sheetpile (Alternative V) and using
gravel bags (Alternativel).

The proposed working surface elevation of isand
alternatives would be 15 feet to ensure that the elevation of
the island would be higher than the potential 100-year-wave
height (12.2 feet) and adequate to handle the 100-year ice-
rideup event (49 feet). The total mass of theisland (gravel
fill and production facilities) isintended to provide
sufficient resistance to lateral movement under maximum
iceloads. Interlinking concrete mats would be placed on the
lower slope of the isand from the base of the upper slope-
protection system (steel sheetpile or gravel bags) down to
the seafloor to provide stability and protection against
erosion. Filter-cloth material placed underneath the gravel
bags and concrete matting would prevent the gravel fill
material from washing out but would not itself be
susceptible to washing away.

The oblong shape of theisland is oriented so that the
narrower end of the island would be facing north to lessen
exposure to potential ice and wave forces. Production
modules and wells would be positioned away from the north
face of the idand and towards the center of theisland to
further lessen potential exposure to ice override onto the
working surface of theisland. The surface of theidand
would be contoured, so that runoff flows into sumps away
from production facilities.

The idand design, which would include the upper slope-
protection system (steel sheetpile or gravel bags) would be
reviewed by MM S under regulations contained in 30 CFR
250 Subpart I, Platforms and Structures, to ensure that the
design has taken into account the physical forces that may
impact theisland. This review would be conducted by a
third party and would verify that the design is adequate for
useinthe area.

b. Use Gravel Bags (Liberty Development
and Production Plan)

Gravel bags would be used in the upper portion of the island
slope starting at 7-8 feet above sealevel and continuing to
the top of the berm, which is 23 feet above sealevel and 8
feet above the working surface of the island (see Fig. I1.A-
3). Thisalternative would use 4,200 polyester gravel bags
(4 cubic yards) placed on the upper slope of theisland from
7-23 feet above sealevel using an additional 17,000 cubic
yards of gravel. The gravel would be hauled to the island
location during construction of theisland. The bags would
be placed in an overlapping pattern. A gravel bench
covered with concrete mats extending more than 40 feet
from the base of the gravel bags to the sea surface would
dampen wave energy approaching the island and induce
natural formation of ice rubble. The bags provide additional
frictional resistance in the unlikely event of ice rideup past
the 40-foot bench. The gravel bags would be used only in
the upper portion of theisland to avoid direct forces from
ice or wave action, to lessen potential damage and
dislocation, and to protect the surface of theisland from the
unlikely event of further ice rideup.

BPXA's proposed use of gravel bags for this project is quite
different from previous exploration island construction. The
bags proposed for use in the Liberty Iland construction are
made from a polyester material, which does not float. The
gravel bags for the proposed Liberty slope-protection
system would be used only on the upper slope (above the
concrete lined bench, approximately 7 feet above the water
ling), which makes them lesslikely to betorn by anice
event. BPXA would monitor ice events at or near theisland
and repair or replace any torn or ripped bags as part of their
onhgoing maintenance program. Major ice events usually
happen during freezeup and in winter, and major wave
events occur during the open-water season. With the
proposed BPXA maintenance, it is highly unlikely that a
gravel bag would be ripped or torn during an ice event and
not be repaired before a wave event that could wash the bag
into the ocean. In the unlikely event abag or part of abagis
washed into the marine environment, the bag would not
float but sink to the bottom. MM S would require each bag
to be marked identifying the bag to be from Liberty Island,
so if abag is found the marine environment, MM S can
determine whether or not it originated at the Liberty Island.
BPXA would remove all of the gravel bags used in the
upper slope-protection system at project abandonment.

c. Alternative V — Use Steel Sheetpile

Under this alternative, steel sheetpile would protect the
upper part of Liberty Island; no gravel-filled bags would be
ontheisland (see Fig. I1.C-4). The sheetpile would be
similar to that proposed for Seal 1sland in the Northstar
Development Project (U.S. Army Corps of Engineers,
1999:Fig. 4-17). Thisalternative would eliminate the need
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for gravel bags as upper slope protection, which would
eliminate the possibility of damaged bags entering the
environment as aresult of astorm or ice event. It would be
designed to carry the surface loads. The sheetpile would
protect the island above the concrete blocks used for slope
protection and would weather to a natural rust color.

The seafloor footprint would be 905-feet by 1,240-fest,
which isabout 25.8 acres. Thisfootprint is about 15%
larger than Alternative |, 18% larger than Alternative l11.A,
and 11% larger than Alternative I11.B. On the lower slope
of the island, 18,000 concrete mats (see Table 11.C-1) and
filter fabric still would protect the slope up to 5-feet above
the seawater level. The concrete block would be placed on
filter fabric, which is put in place prior to laying the
concrete blocks to help keep the gravel from washing away.

On the sides of the island where a storm’s effects would be
most intense, the wall would rise to at least 27 feet (8.8
meters) above sealevel (mean lower low-water level). On
the other sides, the wall would rise to an elevation of at least
21 feet (6.4 meters) above sealevel. Open-cell sheetpile
would be used on the south side of the island and for the
dock area. The top portion of the sheetpile along a section
of the dock face would be 7 feet (2 meters) above sealevel.
The sheetpile would extend about twice the height of the
gravel bag armor in Alternative | to accommodate direct
wave action (gravel bags dissipate wave energy where
vertical steel wallsdo not). A gravel bench covered with
concrete mats extending more than 75 feet from the base of
the gravel bags to the sea surface would dampen wave
energy approaching the island and induce natural formation
of icerubble. The wider bench would be required for the
large cranes needed to install the concrete mat that would
protect the side dlope. This alternative would use
approximately 1,900 linear feet of sheetpile for the four
sides, excluding the dock. The dock would use about 470
linear feet of sheetpile.

The sheetpile would be shipped by ice road or barge. The
sheetpile around the dock would be installed before the
open-water period. The installation of the remainder of the
sheetpile would take place during open water and would be
installed before the start of the fall bowhead whale
migration.

Under this alternative, steel sheetpile would be installed
using vibrator equipment, which reduces noise to the marine
environment. The installation of the steel sheetwall around
the perimeter of the whole island probably would continue
into August. During abandonment, BPXA would be
required to remove the sheetpile wall with all other steel and
hardware.

Key components of this alternative are summarized in Table
I.A-1.

II. DESCRIPTION OF THE ALTERNATIVES

4. Gravel Mine Sites

a. Project Elements Shared by All Gravel
Mine Site Alternatives

This set of component alternative eval uates two different
gravel mine sites (Fig. 11.C-5). Alternative VI evaluates the
potential impacts of using the existing Duck Island Mine
Site. Alternative | evaluates the effects of creating a new
mine site at the Kadleroshilik River. Key components of
these alternative are summarized in Table |1.A-1.

Both of the alternativesin this set of component alternatives
share the following elements.

I ce roads to support gravel mines extraction activities and
gravel island construction would start in December of Y ear
1, so they can access the mine site, haul gravel, and
construct theisland. The gravel extraction process would
start in January of Year 2. Similar activities would be
needed in Y ear 3 to support construction of the pipeline.
Gravel hauling would be completed by the end of April of
both years. Gravel would be excavated by blasting, ripping,
and removing materialsin 20-foot lifts. Gravel would be
hauled from the mine site to the gravel island location or
pipeline site viaice road or existing gravel road.

b. Alternative | — Use Kadleroshilik River
Mine Site (Liberty Development and
Production Plan)

The Kadleroshilik River mine site (Fig. 11.C-5) is
approximately 1.4 miles south of Foggy Island Bay, with a
ground surface elevation of 6-10 feet above mean sealevel.
(BPXA, 2000a). The minesiteisin aregion of riverine
barrens and alluvial floodplain. BPXA has estimated the
proposed site is about 40% dry dwarf shrub /lichen tundra,
10% dry barren/dwarf shrub, forb grass complex, and 50%
river gravel (Noel and McKendrick, 2000).

The development mine site is approximately 31 acres (Figs.
I1.A-7aand I1.A-8), with the primary excavation area
developed in two cells (Noel and McKendrick, 2000). The
first cell would be approximately 19 acres and developed in
Y ear 2; it would support construction of the gravel
isand.(Noel and McKendrick, 2000). The second cell (Fig.
I1.A-9) is approximately 12 acres and would support
pipeline construction activitiesin year 3. In preparation for
mining, snow, ice, and unusable overburden (organic and
inorganic materials) would be removed from the mine site.
For Cdll 1, up to 100,000 cubic yards of overburden would
be stockpiled temporarily on a 5-acre portion of the Cell 2
mine area just south of Cell 1. Cell 2 overburden (up to
13,000 cubic yards) plus about 2,500 cubic yards of excess
spoil from the onshore pipeline transition trench would be

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;
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placed either directly into the Cell 1 pit or onanice pad in a
temporary stockpile area (about 0.5 acres) located just south
of the Cell 2 pit.

Mining would not extend into the active river channel; a
dike approximately 50 feet wide would be left in place
between the mine site and the river channel while mining
operations are under way. Gravel would be excavated by
blasting, ripping, and removing materialsin two 20-foot lifts
to atotal depth of 40 plus feet below the ground surface.
Some portion of the lower 20-foot lift may be left in place,

if all gravel available from the site is not needed to meet
island requirements.

The activities listed above would take place in both Y ears 2
and 3. (See Sec. I1.A.1.b.(1)(b) of thisEIS and Sec. 5.1.10
of the Liberty Environmental Report [BPXA, 19984] for
more detailed information about the proposed gravel mine
site) The mining plan also includes areserve area of
approximately 22 acres. Approximately 31 acres of the total
53 acres of the planned mine site would be disturbed. (Noel
and McKendrick, 2000).

After useable gravel has been removed from the mine,
materials unsuitable for construction (for example, unusable
materials stockpiled during mining) would be placed back
into the mine excavation. Stockpiled snow and ice also
would be pushed back into the pit to minimize effects on
natural drainage patterns during spring breakup. These
backfilled materials would be used to create a shelf
(approximately mean water level) along one side of the
mine to improve future habitat potential. The access ramp
down into the mine would form the foundation of the
constructed shelf, maximizing new surface area created. To
complete construction, the adjacent edge of the pit would be
beveled back a distance of 10-20 feet, creating a gradual
dopeto the shelf. The backfilled area would provide
substrate and nutrients to support revegetation and improve
future habitat potential of the constructed shelf along the
mine wall.

After Phase | mining is complete and the pit edge contoured,
the dike between the mined site and the active channel of
the Kadleroshilik River would be breached to approximately
6 inches below mean low water in the channel. During
spring breakup, the mine site would flood with freshwater,
forming a deep lake adjacent to theriver. To avoid
stranding fish in the lake during periods of low water, a
short section of the breach would be lowered to match the
river’s bottom level.

Development of the Phase 2 cell is expected to beginin

Y ear 3 to support construction of the offshore pipeline, the
shoreline transition, and pipeline valve pads. The Phase 2
mine would disturb approximately 12 acres, to provide the
estimated volume of gravel needed for pipeline and pad
construction. An approximately 15-foot wide dike would be
left between the two cells until mining has been compl eted.
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Mining and rehabilitation plans for Phase 2 are similar to
those described for Phase 1 (Figs. I1.A-10 and 11.A-11).
After Phase 2 mining is completed, the dike separating the
two mine cells would be breached, expanding the original
flooded site to create alarger lake. Some portion of the
breach would be at least aslow as the river’' s bottom to
avoid stranding fish during periods of low water. Backfill
(materials stockpiled during Phase 2 mining and excess
material from onshore pipeline construction) would be used
to enhance the shallow area created during Phase 1 to
improve the future habitat potential of that site.

Remnants of the dike between Phase | and Phase 11 cells
would form islands (0.4 plus acres) in the deep lake,
diversifying the aquatic habitat. The shelves constructed
along the side of the mine (estimated to be 0.5-2.0 acres)
should evolve into shallow water habitat over timein
conjunction with flooding the mine site. After athaw
season, it is expected that irregular settlement of the
material comprising the shelf would create a surface mosaic
of small, shallow ponds, humps, and flats.

During fall of year 3 or spring-summer of year 4, the plan
would be implemented to encourage revegetation of the
shelf areas. Depending on the extent and pattern of thaw
settlement, the areas would be seeded, likely with a
combination of salt-tolerant (and disturbance-tolerant) seed
stock, as well as other seed stock, as conditions dictate.
Depending on access to appropriate sites, ambient moisture,
and salinity (both current and predicted), some plugging
and/or sprigging also may be done.

After rehabilitation, the flooded mine site would provide
several benefits. Deepwater sources connected to streams
and rivers are uncommon in thisarea. The excavation
would create potential overwintering habitat for fishin an
area where this type of habitat islimited. It also ispossible
that the lake could be a source of water for future ice-road
construction, although over time, coastal storm surges could
make the lake water too brackish for this purpose.

However, information indicates the Kadleroshilik River may
not flow year around, therefore the ability of the lake to
support fish habitat is unknown.

c. Alternative VI - Use Duck Island Gravel
Mine

Under Alternative VI, the existing Duck Island Gravel Mine
(Fig. 11.C-6) would be mined to provide gravel for the
project (see Map 1). To get the required gravel for the
project from the Duck 1sland mine site, BPXA would need
to deepen a portion of the gravel pit by 20-40 feet (6-12
meters). This site does not require any overburden to be
removed, and it would reduce the snow and ice removal cost
by about half. Eventually, BPXA would need to rehabilitate
the site (Figs. 11.C-7, 11.C-8, 11.C-9), but the Liberty Project
would share a portion of the total costs.
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Under this alternative, BPXA also would need to remove
water from the mine before extracting the gravel. At the
current permitted rate, it would take more than 400 daysto
remove the estimated 600 million gallons of water from the
mine site. Thiswater could be pumped under the current
General National Pollutant Discharge Elimination System
Permit. However, BPXA’s preferred construction method
would be to obtain a modified General National Pollutant
Discharge Elimination System Permit to increase
appreciably the discharge rate (5-6 million gallons per day)
to avoid adelay in the construction schedule. If permitted,
this dewatering activity would need to start in the summer
of year 1, before the decisions are made for many of the
other permits. At a pump rate of 5 million gallons per day,
it would take at least 120 days to remove the water from the
site. The water would be removed using four different
pumps. Each pump would use atemporary pipeline systems
to transport the water to the Sagavanirktok River. These
temporary pipelines would be relocated periodically so the
tundra would not be affected. The removal of the water
from the gravel mine also would temporarily preclude
BPXA and other companiesin the area from using the pit as
a source of freshwater for the construction of ice roads
supporting this and other projects. If the National Pollutant
Discharge Elimination System permit or if the necessary
State permits are not approved, dewatering the pit at the
current approved rate of 1.5 million gallons a day would
delay the project ayear. (Note: BPXA has not consulted
with the regulatory and permitting and resource agencies
regarding the feasibility of mining from thislocation. Itis
unknown at this time, whether the permitting agencies
would require additional mitigation or if they would even
permit the higher dewatering rate.)

The Duck Idand mine site is about 17.4 miles (28
kilometers), or about 2.7 times farther from the Liberty
Island construction sites than the proposed Kadleroshilik
mine. For purposes of analysis, the EIS assumes the use of
two different sizes of vehicles and the use of atemporary
dumping site. The larger of the vehicles (B70's) would haul
the gravel from the mine site to atemporary site near the
base of the Endicott Causeway. The gravel would be
reloaded at the temporary site into smaller trucks
(Maxhauls), which would haul the gravel to theisland
location. A 7.9-mile (12.7-kilometer) long ice road from the
base of Endicott to the gravel island would need to be
congtructed and maintained. From there, the distance to any
of the three island locations (Liberty, Southern, and Tern) is
approximately the same.

Key components of this aternative are summarized in
I1.A-1.

II. DESCRIPTION OF THE ALTERNATIVES

5. Pipeline Burial Depths

a. Introduction

This alternative was suggested during scoping meeting on
the North Slope, because they are concerned about the
safety of the pipeline from ice gouging events. The trench
depth and burial depth are among the many factors that will
be considered in this evauation.

For the purpose of this draft EIS, buria depth is defined as
the distance between the top of the installed pipeline and the
original seafloor, and trench depth is defined as the depth of
the trench in relation to the original seafloor. Burial depth
will always be less than trench depth. In various locations
in this draft EIS and some of the pipeline studies, the term
depth of cover is used and has the same meaning as burial
depth.

This set of alternatives evaluates two different pipeline
burial depths (Fig. 11.C-10). Alternative VIl —Usea 15
Foot Trench Depth and Alternative | — Use a 7-Foot Burial
Depth.

The MMS and the State Pipeline Coordinator’s Office
would conduct an engineering evaluation of the pipeline
design, independent of the EIS process, before issuing their
respective pipeline rights-of-way, which would alow
construction to begin. This aternative would allow the
MMS and the State Pipeline Coordinator’ s Office to require
a deeper buria depth should the technical analysis show a
deeper depth is warranted.

There are several factors that affect pipeline integrity for a
buried subsea pipeline in the Beaufort Sea. Among them
are strudel scour, ice gouging, thaw settlement, and
upheaval buckling. For apipeline to maintain itsintegrity,
all of these factors, along with other construction-related
factors, must be considered when selecting a burial depth.

If apipelineis not buried deep enough, it would not be
adequately protected from ice gouging, strudel scour, and
upheaval buckling. If apipelineis buried too deep, it would
increase the cost of the project and also increase the stresses
applied to the pipeline during thaw settlement. Following is
a brief discussion of how a deeper burial depth would affect
these factors.

(1) Strudel Scour

Strudel scour occurs during the springtime when
floodwaters from the rivers overflood the seaice. The
floodwater would flow through holesin the seaice and,
given the right conditions, can scour the seafloor. The size
of the strudel scour that can occur is controlled by many
different factors, including amounts of floodwater and water
depth. In general, both the size and frequency of strudel
scouring are greater just beyond the bottomfast ice zone and
diminishes as water depth increases. Strudel scour isa
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potential hazard to pipelines, because it can remove soil
from around a pipeline and cause an unsupported span. |If
the size of the unsupported span is large enough, itis
possible that the pipeline could be damaged. Burying a
pipeline deeper would help provide additional protection
from strudel scour.

(2) Ice Gouging

The keels of icebergs and ice-pressure ridges contacting the
seafloor and plowing through the soil cause ice gouging. A
pipeline could be affected by ice gouging in two ways. an
ice keel could directly contact the pipeline or an ice keel
could displace the soil around the pipeline. The size of an
ice gouge is a function of many different factors, including
water depth. In general, the potential depth of an ice gouge
increases with water depth. Burying a pipeline deeper
would help to protect it from anice keel.

(3) Thaw Settlement

Thaw settlement occurs when the heat from the product
flowing through a pipeline causes the ice in ice bonded soil
to melt and soil to subside. |ce bonded sail exists along the
pipeline route onshore and a short distance (about 300 feet)
offshore. The temperature of the pipeline and soil
conditions affect the amount of thaw settlement. The higher
the temperature of the pipeline the larger the thaw bulb that
would develop around the pipeline over itslife. The soil
conditions around a pipeline dictate whether subsidence
would occur and to what degree. If thaw subsidenceis
consistent along the pipeline, it does not pose arisk to
structural integrity. Thaw subsidence is a concern when
there is differential settlement. Under this condition, one
portion of the pipeline would not be supported by the
underlying soil and would have to support the overburden
by itself. Burying a pipeline deeper would increase the risk
of pipeline loading due to the additional overburden placed
on the pipeline, if thaw settlement occurs.

(4) Upheaval Buckling

Pipeline heating after installation could cause upheaval
buckling to occur. When warm product heats a pipeline, the
pipeline expandsin length. If thereisinsufficient
overburden on a pipeling, it is possible that the forcesin the
pipeline would cause the pipeline to push up through the
soil and become exposed. The amount of upheaval buckling
is controlled by the difference in temperature between
installation and operation and the composition of the
pipeline. The higher the differential temperature, the more
the pipeline would want to expand. The type of material
controls the amount of expansion. For example, plastics
expand about 100 times more than steels. Burying a
pipeline deeper would provide greater weight over the
pipeline, which would reduce the risk of upheaval buckling.
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(5) Determination of Pipeline Burial Depth

Theideal burial depth for a pipelineisone that will
minimize construction costs and provide adequate
protection against strudel scour, ice gouging, thaw
settlement, and upheaval buckling. Each of these conditions
requires a different burial depth. The condition that requires
the deepest burial depth, as determined by the engineering
criteria, determines the minimum burial depth needed for
that pipeline. For example, upheaval buckling might
determine the minimum burial depth for the single-wall pipe
design (Alternative I); whereas, for the pipe-in-pipe design
(Alternative 1V.A) along the same pipeline route, ice
gouging might determine the minimum burial depth.

b. Project Elements Shared by both Pipeline
Burial Depth Alternatives

Both alternativesin this set of component alternatives share
the following elements.

The pipeline system would be constructed on thickened ice
during the winter within atemporary right-of-way (250 feet
wide onshore, 1,500 feet wide offshore). For welding
strings of offshore pipeline, workers would need a site close
to shore on grounded seaice artificially thickened, as
needed, and usually in water less than 5.5 feet deep. The
site would be east of the right-of-way and would hold a
welding pad 6,000 feet long by 750 feet wide.

All of the pipelines would use through-ice winter
construction and use techniques that are similar to those
used onshore and at Northstar Project. Trenching would use
conventional excavation equipment, such as backhoes.
Hydraulic dredging may be used for final smoothing of the
trench bottom. (See Sec. 1.H.5.b(11) for additional
information and discussion about hydraulic dredging.)

Construction activities include the following (see Sec.
I1.A.1.(3)(a) for amore detailed description of each
activity):

e mobilizing equipment, material, and workforce;
constructing the Ice road and thickening the ice;
slotting theice;

trenching (including temporary storage and disposal of
excess material);

preparing the pipeline makeup site;

welding pipe strings;

attaching anodes;

attaching LEOS;

transporting pipe string and welding tiein;

island transition;

shoreline transition;

installing pipeline;

backfilling the trench;

hydrostatic testing; and

demobilizing equipment.

IV.B, Pipe-in-HDPE; IV.C, Flexible Pipe; V, Steel Sheetpile; VI, Duck Island Mine; VII, Deep Pipeline Trench; Combinations A, B, C
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c. Alternative | — Use a 7-Foot Burial Depth
(Liberty Development and Production Plan)

For this alternative, the pipeline trench would average 10.5
feet (3.2 meters) deep (BPXA, 2000a). The trench depth
may vary between 8 and 12 feet (2.4-3.7 meters). The
trench would be dug using conventional trenching
equipment and constructed from the ice surface. The
minimum burial depth would be 7 feet. Thetrench at the
seafloor would be 61-132 feet (18.5-40 meters) wide for this
alternative. This alternative would require excavating and
backfilling approximately 724,000 cubic yards of soil (See
Tablell.A-2). Trenching is estimated to take about 58 days.

Any excess trenched material likely would be placed in a
5,000-foot by 2,000-foot disposal site (Zone 1). Thissite
would be along the construction right-of-way, outside the 5-
foot isobath (see Figs. I11.A-18 and 11.C-3).

Key components of this alternative are summarized in Table
I.A-1.

d. Alternative VIl — Use a 15-Foot Trench
Depth

For this alternative, the pipeline trench would be 15 feet (4.6
meters) deep rather than the proposed 10.5 feet (3.2 meters)
(BPXA, 2000a:Sec. 8.3 and BPXA, 1998a:Sec. 3.9.3). This
alternative assumes the trench would be dug using the same
equipment and constructed on the ice surface, the same as
for the other alternatives. For purposes of analysis, we
assume an 11-foot minimum burial depth, regardless of the
pipeline route or pipeline design. The trench at the seafloor
would be 120-200 feet (36.5-61 meters) wide. This greater
width would be needed for the 6.1 miles (9.8 kilometers) of
offshore pipeline route. Table 11.C-3 providesinformation
about the trench excavation and backfill quantities for this
alternative in combination with the three pipeline routes
evaluated in this EIS.

This would require excavating approximately 1,438,560
cubic yards of soil, which almost doubles (98%) the
guantity the amount of soil excavated in Alternativel. For
the three alternative pipeline designs, the increasesin
guantity of trench material excavated would be 158% for
Alternative IV.A, 113% for Alternative I1V.B, and 188% for
Alternative IV.C. The additional excavation work would
add trenching time of about 30 days. Increasing the number
of days needed for trenching al so increases the number of
days required for ice maintenance. This alternative would
add to the risk of not completing the installation of the
pipelinein asingle winter construction season because of
increased excavation and backfill handling.

Excavating and backfilling the deeper trench would produce
alarger amount of excess trenched material. Thistrenched
material likely would be placed in a 5,000-foot by 2,000-
foot disposal site (Zone 1). This site would be along the
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construction right-of-way, outside the 5-foot isobath. A
wider trench could mean adightly larger disposal site.
Zone 1 isalarge enough disposal site to handle the
additional volume of trench material (see Fig. I1.A-18).

Using the techniques for excavating the trench described in
Section I1.B.3, this alternative might require more use of a
hydraulic dredge to clean out the trench. See Section
I.H.5.b(11) for additional information about hydraulic
dredging.

Key components of this alternative are summarized in Table
I1.A-1.

D. COMBINATION ALTERNATIVES

The preceding five sets of component alternatives each
looked at one component at atime. However, a
decisionmaker wanting to approve the Liberty Project with
modifications would choose one component alternative
from each set of component aternatives. That means, the
decisionmaker can choose among the 96 different
combinations from the five sets of component alternatives.

The Liberty Interagency Team recommended, and the EIS
includes, asummary analysisin Section of the effects for
three combination alternatives. The three combination
aternatives formulated by the Liberty Interagency Team
and Alternative | do not reflect any agency’ s (agencies’)
preferred aternative or preliminary decision. They are
included to provide additional information about the
possible range of effects should the decisionmaker chose to
modify the proposal by selecting one or more of the EIS
aternatives. For a more detailed rational e for the use of
combination alternatives, please refer back to the beginning
of Section |1 and to Section |.F and G.

1. Review of the Component Alternatives

The Liberty Interagency Team developed three combination
aternatives by selecting one component from each of the
five sets of component aternatives below.

The first component set, Alternative Island L ocations and

Pipeline Routes, has three potential choices:

e Use Southern Island and Eastern Pipeline Route
(Alternative 111.A)

e UseTernldand and Tern Pipeline Route (Alternative
111.B)

e UseLiberty Idand and Pipeline Route (Alternative l,
Liberty Development and Production Plan).

The second component set, Alter native Pipeline Design,
has four potential choices:

e Use Steel Pipe-in-Sted Pipe (Alternative IV.A)

e Use Steel Pipe-in-HDPE (Alternative IV.B)

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;
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e UseFlexible Pipe (Alternative I11.C)
e UseSingle Walled Steel Pipe (Alternativel, Liberty
Development and Production Plan).

The third component set, Alternative Upper 1sland Slope

Protection Systems, has two potential choices:

o Use Steel Sheetpile (Alternative V)

o Use Gravel Bags (Alternativel, Liberty Devel opment
and Production Plan).

The fourth component set, Alternative Gravel Mine Site,

has two choices:

e UseDuck Idand Gravel Mine (Alternative V1)

e UseKadleroshilik River Mine (Alternative |, Liberty
Development and Production Plan)

The fifth component set, Alter native Pipeline Burial

Depth, has two choices:

e Useal5-Foot Trench Depth (Alternative VI1), or

e Usea7-Foot Buria Depth (Alternativel, Liberty
Development and Production Plan).

Each pipeline design alternative has a designed buria depth
unique to that design and those different minimum burial
depths are not repeated in this alternative. Table I-1
provides a visualization for the grouping of key components
for the four combination alternatives evaluated in this
section.
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2. Description of Combination
Alternatives

All of the alternativesin this EI'S share project el ements.
These shared elements include the basic elements for
developing the reservair; production activities;
transportation activities, including ice roads; waste
management; abandonment activities; safety systems; oil-
spill prevention systems; production systems; pipeline
safety systems' and the Oil Discharge Prevention and
Contingency Plan (BPXA, 2000b). They are important
parts of every aternative, including Alternative I. They are
described in Section 11.A, but they will not be repeated in
the description of each combination alternative.

In addition to the following descriptive information, each of
these combination alternatives shares common elements that
were described for each set of component alternatives.
Those common elements will not be repeated in this text;
the following references are provided to aid the reader in
recalling those descriptions:

e |dand Location and Pipeline Route, Section 11.C.1
Pipeline Design, Section 11.C.2

Upper Idand Slope-Protection Systems, Section 11.C.3
Gravel Mine Site, Section I1.C.4

Pipeline Burial Depth, Section 11.C.5

The four combination aternatives (A, B, C, and Alternative
) are asfollows:

a. Combination Alternative A

The five components sel ected for this aternative are as

follows:

1. UseLiberty Iand and Liberty Pipeline Route
(Alternative I) for the island location and pipeline route

2. UsePipe-in-Pipe (Alternative IV.A) for the pipeline
design

3. Use Sted Sheetpile (Alternative V) for upper island
slope protection system

4. UseDuck Idand Gravel Mine (Alternative VI) for the
mine site for gravel

5. Usea7-foot burial depth (Alternative ) for the pipeline
burial depth.

This combination has the following key features:

e The pipeline design reduces the probability of a
containment failure, relative to a single-wall pipeline,
and offers secondary containment. The probability of a
functional failureisincreased compared to asingle wall
pipeline. The probability of an oil-spill greater than
1,000 barrels, as calculated in the Fleet Report, is
estimated at 0.00234 during the life of the project.

e Iteliminatesall potential effects at the Kadleroshilik
River mine site, both beneficial and adverse. There
would be no surface disturbance at the Kadleroshilik
River mine site. The potential for anew fish
overwintering site in the Kadleroshilik River would be
lost. The haul distance of the gravel from the mine site
to the gravel island would be about 20 miles. The
amount of equipment needed to transport the gravel
would be increased.

e Thisalternative eliminates the potential for gravel bags
to enter the marine environment. The placement of the
steel sheetpile would increase the amount of noise
during the construction of the upper slope protection
system, which would occur during open water.
However, construction of the steel sheetpile should be
completed prior to the fall bowhead whale migration.

e Construction of gravel island at the Liberty Island
location would require about 855,000 cubic yards. The
maximum footprint of the gravel island on the seafloor
is25.8 acres. The Liberty Island is about 1 mile from
the Boulder Patch area.

e  The minimum burial depth for this pipeline designis 7
feet. The amount of excavation and backfill needed for
this pipeline route and pipeline design is 724,000 cubic
yards of material.

Table 1V.D-1, provides a comparison of key project
elements among the combination alternatives.

b. Combination Alternative B

The five components sel ected for this aternative are as
follows:
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Use Southern Island and Eastern Pipeline Route
(Alternative 111.A) for the island location and pipeline
route.

Use Pipe-in-HDPE Design (Alternative IV.B) for the
pipeline design.

Use Gravel Bags for Upper Island Slope Protection
(Alternative 1) for upper island slope-protection system.
Use the Kadleroshilik River Mine Site (Alternative 1),
for the mine site for gravel.

Use the 6-foot burial depth (Alternative 1V.B) as
designed for the Steel Pipe-in-HDPE pipeline design
for the pipeline burial depth.

This combination has the following key features the
following:

Construction of gravel island at the Southern Island
location would require about 684,800 cubic yards. The
maximum footprint on the sea floor is about 21.9 acres.
It about 2.5 miles from the Boulder Patch area.

The offshore portion of the Eastern Pipeline Route is
4.2 mileslong. The onshorerouteis 3.1 mileslong.
For those who feel a shorter offshore pipeline is a safer
pipeline, this alternative's pipelineis 1.9 miles shorter
than Alternative |, although the length of pipelinein 8
feet or more of water is about the same. The onshore
pipelineis 1.6 mileslonger. The combined onshore and
offshore pipelineis 7.6 miles long.

The pipeline design reduces the probability of a
containment failure, relative to the single-wall pipeline,
and offers secondary containment. The probability of a
functional failureisincreased relative to asingle wall
pipeline. However, the pipe-in-HDPE pipelineis not
capable of handling the operating pressure in the carrier
pipeline; therefore, it isimportant to monitor the
annular space oil and seawater and shut down the
pipelineif a contaminated annulusis suspected.. The
probability of an oil-spill greater than 1,000 barrels, as
calculated in the Fleet report, is estimated at 0.0138
during the life of the project.

The minimum burial depth for this pipeline designis 6
feet. The amount of excavation and backfill needed for
this pipeline route and pipeline design is 463,590 cubic
yards of material, areduction of 224,975 cubic yards.

c. Combination Alternative C

The five components selected for this alternative are as

follows:

1. UseTernldand and Tern Pipeline Route (Alternative
[11.B) ) for the island location and pipeline route.

2. Use Steel Pipe-in-Sted Pipe Pipeline Design
(Alternative IV.A) for the pipeline design.

3. Use Steel Sheetpile for Upper Slope Protection
(Alternative V) for upper island slope protection
system.

4. UseDuck Isand Mine Site (Alternative V1) for the

mine site for gravel.

II. DESCRIPTION OF THE ALTERNATIVES

5. Usea15-foot trench depth (Alternative V1I).

This aternative has al five components that are different
than Alternative |. This combination has the following key
features:

The Tern Idand location would require about 659,200
cubic yards of gravel. Theisand would use the
230,000 cubic yards of existing gravel from the Tern
exploration island. The maximum island footprint on
the seafloor is about 26.4 acres. Thisisland islocated
about 2.5 miles from the Boulder Patch.

The pipeline has a reduced probability of containment
failure, compared to the single-wall pipeline, and offers
secondary containment. The probability of afunctional
failureisincreased relative to a single wall pipeline.
The probability of an oil-spill greater than 1,000 barrels
for INTEC' sdesign of asteel pipein steel pipeat a 7-
foot burial depth, as calculated in the Fleet report, is
estimated at 0.00234 occurrences during the life of the
project. The 11-foot minimum burial depth would not
significantly affect this value, because operationa
failures are by far the most significant hazard, and these
would not be affected by burial depth (Fleet, 2000).
The offshore portion of the Tern Pipeline Routeis 5.5
mileslong. The onshore routeis 3.1 mileslong. For
those who feel a shorter offshore pipelineis a safer
pipeline, this alternative’ s pipelineis 0.6 miles shorter,
although the length of pipeline in 8 feet or more of
water is about 0.4 mileslonger. The onshore pipelineis
1.6 mileslonger. The combined onshore and offshore
pipeline length is 8.6 miles.

This alternative eliminates all potential effects, both
beneficial and adverse, at the Kadleroshilik River mine
site. There would be no surface disturbance at the
Kadleroshilik River mine site. The potential would be
lost for a new fish-overwintering site in the
Kadleroshilik River. The distance to haul gravel from
the mine site to the gravel island would be about 20
miles. The amount of equipment and/or time needed to
transport the gravel would be increased.

This alternative eliminates the potential for gravel bags
to enter the marine environment. The placement of the
steel sheetpile would increase the amount of noise
during the construction of the upper slope-protection
system, which would occur during open water.
However, construction of the steel sheetpile should be
completed prior to the fall bowhead whale migration.
This alternative buries the pipe in a 15-foot trench. It
increases the amount of sediment excavated to
1,298,095 cubic yards.

Alternatives: |, BPXA's Proposal; Il, No Action; Ill.A, Southern Island & Eastern Pipeline; 111.B, Tern Island & Pipeline; IV.A, Pipe-in-Pipe;
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1. DESCRIPTION OF THE ALTERNATIVES

d. The BPXA Proposal (Liberty Development
and Production Plan)

The five components included in the BPXA Proposal
(Liberty Development and Production Plan - Alternative )
are asfollows:

1.

2.

3.

4.

5.

Use Liberty Island and Liberty Pipeline Route for the
island location and pipeline route.

Use Single-Wall Pipeline Design for the pipeline
design.

Use Gravel Bags for upper island slope-protection
system.

Use Kadleroshilik River Mine for the mine site for
gravel.

Use a 7-foot burial depth) for the pipeline burial depth.

Alternative 1 has the following key features:

The single-wall steel pipeline system has a higher
containment failure probability than the other
combination alternatives and does not offer any
secondary containment. The single-wall pipeline has a
lower functional failure probability than the other
combination alternatives. The probability of an oil-spill
greater than 1,000 barrels, as calculated in Fleet (2000),
is estimated at 0.0138 occurrences during the life of the
project.

The offshore portion of the Liberty pipeline routeis 6.1
mileslong. The onshorerouteis 1.5 mileslong. The
combined length of the pipelineis 7.6 miles.
Construction of the Liberty gravel island would require
about 797,600 cubic yards. The maximum footprint of
the gravel island on the seafloor is 22.4 acres. The
Liberty Island is about 1 mile from the Boulder Patch
area.

There isthe potential for the gravel bags to enter the
marine environment, but these gravel bags would not
float in the water.

There would be surface disturbance activities at the
Kadleroshilik River mine site and the potential for a
new fish-overwintering site in the Kadleroshilik River.
The distance to haul gravel from the mine site to the
gravel island would be about 6 miles.

The minimum burial depth for this pipeline designis 7
feet. The amount of excavation and backfill needed for
this pipeline route and pipeline design is 724,000 cubic
yards of material.

1-41

IV.B, Pipe-in-HDPE; IV.C, Flexible Pipe; V, Steel Sheetpile; VI, Duck Island Mine; VII, Deep Pipeline Trench; Combinations A, B, C
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lll. Effects of the Liberty Development and Production Plan
(Alternative |, The Proposed Action)

Section |11 analyzes how the Proposal (Alternative I) would
affect the resources in or migrating through the Liberty
Project area. Section I11.A isan overview of the analyses
that follow. In Section I11.A.1, we summarize the most
important effects of the project to each resource. Each
summary provides references to the location of the detailed
analyses, which follow. We hope these bottom-line
summaries will be helpful to reviewers to focus their time
and attention. We encourage readers who would like or
need more information to go to the appropriate analysesin
Section [11.C and D for the complete and full evaluation.
Section I11.C analyzes the effects of oil spillsand
disturbancesin detail, and Section 111.D analyzes the effects
of other issues (such as discharges, gravel mining) in detail.
Thetext of the detailed analysis for each resource in both of
these sections (111.C and D) first describes the genera
effects of developing the Liberty Prospect and then the
specific effects of BPXA’s proposed Liberty Development
and Production Plan. The general effects would occur no
matter which alternative is chosen. The specific effects
would occur if the Liberty Prospect were developed based
on BPXA’s proposed Development and Production Plan.

The effects of the alternatives developed for thisEIS are
described in Section V. Section V evaluates the cumulative
effects of oil and gas activities on the North Slope and in the
Beaufort Sea and identifies the Liberty portion of the overall
cumulative effect. Section VI describes the affected
environment.

Each analysis of effectsin this EIS evaluates the following
key resource topics that were identified during scoping:

o threatened and endangered species. bowhead whales
and spectacled Steller’ s eiders

seals and polar bears

marine and coastal birds

terrestrial mammals

lower trophic-level organisms

fishes

vegetation-wetland habitats

subsistence-harvest patterns

sociocultural systems

archaeological resources
economy

water quality

air quality

Precision of Oil-Spill Estimates: In Sections Il and IV,
we present information from engineering studiesand MM S
oil-spill models. The precision of the engineering
calculations for the oil-spill sizes we analyze do not express
the uncertainty associated with our estimating the size of an
oil spill that might occur in the future. Typically, we round
the assumed oil-spill volumes to the nearest hundred or
thousand to represent the uncertainty in our estimating the
spill size that could occur over the life of the project.
However, for the Liberty EIS, where engineering
calculations are made, we have kept the exact calculations
to maintain consistency between documents related to the
project and reduce confusion.

Significance Thresholds: The Council on Environmental
Quality National Environmental Policy Act regulations (40
CFR 1508.27) define the term “significantly” in terms of
both context and intensity. “Context” considers the setting
of the Proposed Action, what the affected resource may be,
and whether the effect on this resource would be local or
more regional in extent. “Intensity” considers the severity
of the impact, taking into account such factors as whether
theimpact is beneficia or adverse; the uniqueness of the
resource (for example, threatened or endangered species);
the cumulative aspects of the impact; and whether Federal,
State, or local laws may be violated. The analysisin this
document uses terminology that is consistent with that
definition. Impacts may be beneficial or adverse. Impacts
are described in terms of frequency, duration, general scope
and/or size and intensity. The analysisin thisEIS also
considers whether the mitigation that is proposed as part of
the project can reduce or eliminate all or part of the potential
adverse effects.

Asdirected by the Council on Environmental Quality
National Environmental Policy Act regulations (40 CFR
1502.16), we discuss direct and indirect impacts (effects)
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and their significance on the previoudly listed physical,
biological, and human social resources.

Our EIS impact analysis addresses the significance of the
impacts on the above resources considering such factors as
the nature of the impact (for example, habitat disturbance or
mortality), the spatial extent (local or regional effect),
temporal effect and recovery times (years, generations), and
the effects of mitigation (for example, implementation of the
oil spill-response plan). Bowhead whales, for example, are
an endangered species, and the analysis considers the
possible effects of alarge oil spill in terms of:

lethal and nonlethal effects;

habitat affected;

seasonality and spatial extent of the effect;

what part of the population may be affected;
oil-spill-cleanup mitigation;

the likelihood of such a spill; and

if such a spill occurred, the likelihood of the oil
contacting whales.

For impacts on water quality from construction disturbance,

the analysis considers:

e theincreasesin suspended particles and turbidity
relative to acute (toxic) criteria;

e theseasonal, temporal, and spatial extent of the effect;
and

o thecontribution of thisrelative to naturally occurring
turbidity.

Some impacts may be measurable, but their effects may be
minimal and/or short-term in duration; therefore, they may
not require avoidance or mitigation.

Adverse impacts that are reduced by mitigation below the
“significance thresholds’ that are incorporated into the
project, or that are demonstrated to be acceptabl e because
therisk of the impact occurring is small, are not identified
inthis EIS as“significant.”

For this EIS, we have defined a “significance threshold” for
each resource as the level of effect that equals or exceeds
the adverse changes indicated in the following impact
Situations:

e Threatened and Endangered Species (bowhead
whale, spectacled and Steller’seider): An adverse
impact that resultsin a decline in abundance and/or
change in distribution requiring one or more generation
for the indicated population to recover to its former
status.

e Biological Resour ces (seals, polar bear, marine and
coastal birds, terrestrial mammals, lower trophic-level
organisms, fishes, and vegetation-wetland habitats): An
adverse impact that resultsin a decline in abundance
and/or change in distribution requiring three or more
generations for the indicated population to recover to its
former status and one or more generations for polar
bears.

Ill. EFFECTS OF THE LIBERTY PROJECT A. SUMMARIES

Subsistence-Harvest Patterns: One or more
important subsistence resources would become
unavailable, undesirable for use, or available only in
greatly reduced numbers for a period of 1-2 years.
Sociocultural Systems. Chronic disruption of
sociocultural systems occurs for a period of 2-5 years,
with atendency toward the displacement of existing
social patterns.

Archaeological Resources: An interaction between an
archaeological site and an effect-producing factor
occurs and results in the loss of unique, archaeol ogical
information.

Economy: Economic effects that will cause important
and sweeping changes in the economic well-being of
the residents or the area or region. Local employment
isincreased by 20% or more for at least 5 years.

Water Quality: A regulated contaminant is discharged
into the water column, and the resulting concentration
outside a specified mixing zone is above the acute
(toxic) State standard or Environmental Protection
Agency criterion more than once in a 1-year period and
averages more than the chronic State Standard or
Environmental Protection Agency criterion for a month.
Turbidity exceeds 7,500 parts per million suspended
solid concentration outside the mixing zone specified
for regulated discharges more than oncein a 3-year
period and averages more than chronic State standards
or Environmental Protection Agency criteriafor a
month. The accidental discharge of crude or refined oil
in which the total aqueous hydrocarbons in the water
column exceeds 1,500 micrograms per liter (1.5 parts
per million)—the assumed acute (toxic) criteria—for
more than 1 day and 15 micrograms per liter (0.015
parts per million}—the assumed chronic criteria and the
State of Alaska ambient-water-quality standard—for
more than 5 days.

Violating the effluent limits of the National Pollution
Discharge Elimination System Permit (Appendix 1-2)
might cause an adverse effect and could result in an
enforcement action by the Environmental Protection
Agency. Violationswould be caused by exceeding an
effluent limit or creating an oil sheen. The accidental
discharge of asmall volume of crude or refined oil also
might cause an adverse impact and could result in
concentrations of hydrocarbons that are greater than the
acute criteriain alocal area (lessthan 1 square mile) for
less than a day and concentrations that are greater than
the chronic criteriain alarger area (less than 100 square
miles) for lessthan 5 days. However, an action of
violation or accidental discharge of asmall volume
crude or refined oil would not necessarily congtitute a
significant environmental impact as defined in 40 CFR
1508.27 and discussed previoudly in this section of the
ElIS.

Air Quality: Emissions cause substantial increasesin
concentrations over more than half of the Federal
attainment are (regional effect), resulting in the

T&E Species, Seals & Polar Bears, Birds, Land Mammals, Lower Trophic-Level Organisms, Fishes, Vegetation & Wetlands,
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Ill. EFFECTS OF THE LIBERTY PROJECT A. SUMMARIES

consumption of at least 50%, but not al of the available
Prevention of Significant Deterioration criteriafor
nitrogen dioxide, sulfur dioxide, or total suspended-
particul ate matter, or National Ambient Air Quality
Standards concentration for particulate mater less than
10 micrometers in diameter, carbon monoxide, or
ozone; readily identifiable adverse long-term effects on
human health or vegetation. No significant decreasein
onshore visibility as determined by Environmental
Protection Agency visibility-analysis guidelines.

A. SUMMARIES OF EFFECTS BY
RESOURCE

We provide a summary of the effects by resource, of the
overall effects we think might occur from the proposed
Liberty Project without first considering any oil-spill
cleanup. For this EIS, we analyze the effectsto the
resources of alarge oil spill greater than or equal to 500
barrels. In Section 11.A.4, we describe BPXA's Qil
Discharge Prevention and Contingency Plan (BPXA,
2000b) and the types of actions, tactics, and cleanup effort
that would be applied in the unlikely event of an oil spill.
The effectiveness of cleanup and spill containment is
considered, but this depends on many variables such as
weather and ice cover. Under certain weather and ice
conditions, cleanup efforts may be delayed or be ineffective.
The mitigative effects of the Oil Discharge Prevention and
Contingency Plan’s (BPXA, 2000b) cleanup efforts are
uncertain and range from minimal to substantial removal of
spilled oil. (See Appendix K for a summary of the effects of
BPXA’s Qil Discharge Prevention and Contingency Plan).
Inthis EIS, we keep our analyses of the effects of an ail
spill to the resources conservative and assume minimal oil-
spill cleanup when we determine the effects. 1n addition to
evaluating the impacts of apossible oil spill in Section
I11.C.2, we aso evaluate the effects associated with oil-spill
cleanup and provide a qualitative assessment of the
mitigation provided by the contingency plan (BPXA,
2000b). (See Appendix K for a summary of the impacts and
potential benefits that may result from oil-spill cleanup.) In
the unlikely event of an ail spill, the permitting agencies
would require BPXA to undertake the appropriate efforts to
contain and clean up an oil spill.

N-A-3

unlikely event of alarge oil spill. However, the very low
probability of such an event occurring (aless than 1%
chance of oil entering the environment), combined with the
seasonal nature of the resources inhabiting the area, make it
highly unlikely that an oil spill would occur and contact
eider and sea duck resources. Eidersand sea ducks are
present in the Liberty area for only about 4 months out of
the year. Also, aresource may be present in the area but
may not necessarily be contacted by the oil. Furthermore,
the Proposal and alternatives include mitigation, such as
extra-thick-walled pipelines, pipeline burial depth that is
more than twice the maximum 100-year ice-gouging event,
and an advanced leak-detection system (LEOS). Together,
they reduce the likelihood of an oil spill, detect very small
volumes of oil, and limit the size of potential chronic leaks
to about 100 barrels of ail.

Asnoted in Section V (cumulative analysis), the potential
for significant adverse effects to subsistence, spectacled and
common eiders, and the long-tailed duck and the potential
adverse effects to other key resources (bowhead whales, the
Boulder Patch, polar bears, and caribou) are of primary
concern and warrant continued close attention. Effective
mitigation practices (winter construction, advanced |eak-
detection system, thick-walled pipeline designs, etc.) also
should be consider in future projects.

Cumulative Effects and the potential contribution of effects
from this project to cumul ative effects are provided in
Section V.

2. Summary of Effects by Resource

In this section, we identify our best estimate of the overall
effects the proposed Liberty Project could have on each
resource. The following evaluation is meant to provide
readers with information that will help them to focus on
issues and concerns regarding particular natural resources
and species. Thisisasummary and does not contain in-
depth analyses or references, which are found in Sections
I11.C, l11.D, and V.

1. Significant Impacts To Resources
From The Proposed Action

The MMS does not expect any significant impacts to result
from any of the planned activities associated with the
Proposal (Alternative I, Liberty Development and
Production Plan) or any of the aternatives. Significant
adverse impacts to spectacled eiders, common eiders, long-
tailed ducks, and to local water quality would occur in the

a. Threatened and Endangered Species

(1) Bowhead Whales

The chance of an oil spill greater than or equal to 500
barrels occurring from either the Liberty pipeline or the
island facility and entering the offshore watersis on the
order of 1%. If aspill occurred, the chance of it contacting
bowhead whale habitat isrelatively low. The highest
chance of an ail spill contacting bowhead habitat is a 16%
chance of contact to Environmental Resource Area 39
(northeast of McClure Idland) within a 360-day period from
asummer spill at Liberty ISland. Thereisalessthan 0.5%
chance that an oil spill would contact the spring lead system
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within a 360-day period during either summer or winter. If
aspill did occur and contact bowheads, some whales could
experience temporary, nonlethal effects from getting oil on
their skin, inhaling hydrocarbon vapors, ingesting oil-
contaminated prey, fouling of their baleen, loss of food
source, or temporarily having to leave feeding areas. A few
whales could die from prolonged exposure to freshly spilled
oil; however, with such alow chance of contact, we expect
that number to be very small.

Bowhead whales may be affected by noise from drilling and
production, vessel and aircraft traffic, construction, and oil-
spill-cleanup activities. Underwater industrial noise,
including drilling noise measured from artificial gravel
islands, has not been audible in the water more than a few
kilometers away. Because the main bowhead whale's
migration corridor is 10 kilometers or more seaward of the
barrier islands, noise from drilling and production
operations at Liberty Island likely would not reach many
migrating whales. Whales are not usually found near
Liberty Isand. The few whalesthat may be in lagoon
entrances or inside the barrier islands aso are unlikely to be
affected, because industrial sounds tend to decrease rapidly
in shallow water. Subsistence whalers have stated that noise
from some drilling activities displaces whales farther
offshore away from their traditional hunting areas.

Vessel traffic outside the barrier islands probably would be
limited to barges transporting equipment and supplies to the
Liberty location between mid-August and mid- to late
September. Barge traffic that continues into September
could disturb some bowheads. Whales may avoid being
within 1-4 kilometers of barges. Fleeing behavior usually
stops within minutes after avessel has passed but may last
longer. Some bowhead whales in lagoon entrances or inside
the barrier islands may avoid noise-producing activities
associated with Liberty.

No seismic surveys are planned for Liberty. Bowhead
whales are not likely to be affected by discharges, gravel
mining, small oil spills, or abandonment activities.

It isunlikely that the bowhead whale population would be
adversely affected by the Liberty Project. (See Secs.
I11.C.2.a(1), I11.C.3.a(2),. I11.D.1.a(1), 111.D.2.a(1),
I11.D.3.a(1), and I11.D.6.a(1) for detailed effects and
references on bowhead whales.)

(2) Eiders

Mortality from a spill that moves into offshore areas and
contacts spectacled eiders staging before nesting or
migration currently would be difficult to estimate. Aerial
surveys conducted by the Fish and Wildlife Service located
few spectacled eiders offshorein al but two subareas, thus a
model developed by the Fish and Wildlife Service estimates
very low mortality from an oil spill for this species.
However, because many “unidentified” eiders could have
been spectacled, and the limited aerial surveys may not
accurately represent use of the entire area, these
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observations may underestimate numbers expected to be
present. Recovery of the relatively small, local eider
population from even small lossesis not likely to occur
quickly. Any substantial spill-related losses could have
serious consequences for this population and would be
considered a significant impact. Small oil spillsare
expected to cause few deaths among nesting, broodrearing,
or staging eiders. Reduction of local prey populations that
are oiled could reduce eider foraging success, although
relatively little information concerning spectacled eider food
habitsis available. Helicopter flightsto Liberty Island or
spill-cleanup activities may displace spring migrant, nesting,
broodrearing, postbreeding or staging spectacled eiders from
preferred habitats, all of which have either depleted their
stored energy reserves or need to build up reserves for
future activities, potentialy decreasing survival and/or
productivity. Most effects from the Liberty Project to eiders
are expected to result from disturbance factors, although
thereis a potential for mortality from collision of low-flying
eiders with Liberty Island structures. Mortality from any
large oil spill islikely to be more substantial than that from
other factors, although collisions also could result in
substantial losses. Although Fish and Wildlife Service
survey data do not show a significant declinein the coastal
plain spectacled eider population, the potential exists for a
significant adverse effect on this population from factors
associated with the Liberty Project, particularly that
segment nesting in the eastern portion of the range. (See
Secs. 111.C.2.a(2), I11.C.3.a(2), I11.D.1.a(2), I11.D.2.a(2),
111.D.3.a(2), I11.D.6.a(2), and VI.A.1.a(2) for detailed effects
and references on eiders.)

b. Seals and Polar Bears

The main potential effect would be the loss of small
numbers of ringed seals, bearded seals, and polar bears from
alarge oil spill occurring anywherein the Liberty Project
area. Amstrup, Durner, and McDonald (2000) estimated
that alarge spill islikely to affect fewer than 12 polar bears.
The project is not likely to have population-level effects on
ringed seals, bearded seals, or polar bears (see Sec.
111.C.2.b). These species are not likely to be significantly
affected by small spills or discharges associated with
Liberty (see Sec. 111.D.3.b). Idand and pipeline
construction; gravel mining; and aircraft, vessel, and ice-
road traffic likely would displace some seals and a few polar
bears within less than 1 mile of these activities, but they
would not affect overall distribution or abundance in the
Foggy Island Bay-Liberty area (see Secs. 111.C.3.b and
111.D.2.b). The project isnot likely to affect seal and polar
bear populations.
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c. Marine and Coastal Birds

Mortality of molting long-tailed ducks from an oil spill that
enters lagoons or other protected nearshore areasis
estimated to exceed 1,200 birds (equivalent to about 1% of
the average coastal plain population). Tota kill potentially
could exceed 10 times this number, if oil were to contact
areas of high bird density. A model developed by the Fish
and Wildlife Service estimates mortality exceeding 1,400
individuals at average bird densities (Stehn and Platte,
2000). Such losses would result in a significant adverse
effect on population numbers and productivity, especialy if
many of those molting in this area come from declining
subpopulations. The estimated loss of loons and eidersin
spring open water, migrant shorebirds in coastal habitats,
and staging eiders offshore also could be substantial, if oil
entered these habitats. Because Beaufort Sea king and
common eider populations apparently have undergone
major declinesin the past 20 years, and long-tailed ducks
have declined in some areas, substantial mortality islikely
to hinder their recovery. Small oil spills could cause the
death of up to several hundred individuals among nesting,
molting, broodrearing, or staging waterfowl and shorebirds
in aquatic inland or coastal habitats. If prey populations
decline because of oiling, shorebirds and sea ducks that
depend on this energy source could be adversely affected.
For example, postbreeding female eiders and other
waterfowl, shorebirds, and seabirds require high quality
foraging habitat to replace energy reserves depleted during
nesting and incubation, and long-tailed ducks require
abundant food to offset increased demands of metabolism,
temperature regulation and protein synthesis associated with
molt.

Helicopter flightsto Liberty Island, vessel trafficin

summer, or spill-cleanup activities, may displace loons,
waterfowl, and shorebirds from preferred habitats,
potentially decreasing survival and/or productivity. The
Liberty Project is expected to cause insignificant habitat loss
from construction and gravel mining activities.

The potentia exists for asignificant overall adverse effect
from all factors associated with the Liberty Project for long-
tailed ducks and common eiders. Losses of king eiders and
loons of the magnitude estimated by a Fish and Wildlife
Service model, whose populations are declining and/or with
alimited capacity for population growth, would represent
substantial effects. For all other species, effects are likely to
be inseparable from natural variation in population numbers.
Most of the potential effects are expected to result from an
oil spill. (See Secs. 111.C.2.c, l11.C.3.c, I11.D.1.c, l11.D.2.c,
[11.D.3.c, and I11.D.6.c for detailed effects and references on
marine and coastal hirds.)

d. Terrestrial Mammals

The main potentia effect would be the loss of fewer than
100 caribou and a few muskoxen, grizzly bears, and arctic
foxes from alarge oil spill occurring anywherein the
project area (see Sec. 111.C.2.d). We expect normal
reproduction to replace these losses within about 1 year.
Helicopter and ice-road traffic, encounters with people, and
mining and construction operations would disturb individual
or small groups of these mammals for afew minutesto a
few days, or no more than about 6 months within about 1
mile of these activities. These disturbances would have no
effect on populations (see Secs. 111.C.3.d and I11.D.2.d).
Small onshore spills are likely to have local effects on less
than 1 to afew acres of tundra habitat at the spill sites but
negligible effects on caribou, muskoxen, and other
terrestrial mammals (see Sec. 111.D.3.d). The project is not
likely to affect terrestrial mammal populations on the North
Slope.

e. Lower Trophic-Level Organisms

Lower trophic-level organismswould be affected by alarge
oil spill. It would have only short-term effects on plankton,
including phytoplankton, zooplankton, and epontic species
on the bottom of the ice cover, but longer term effects on
coastlines that might be fouled. As documented in Section
111.C.2.e and Appendix A, up to 15% of the Stefansson
Sound coastline would be affected by alarge spill. The
coastal waters are inhabited by only mobile, seasonal
invertebrate species such as amphipods, and the populations
would recover within ayear. However, traces of the oil
would persist in the sediments for about 5 yearsin most
areas and could persist up to adecade in areas where water
circulation isreduced. The viscous Liberty crude oil
probably would not be mixed down deep enough in
Stefansson Sound to affect deep benthic communities, such
asthe Boulder Patch at about 6 meters. However, diesel ail,
which would be occasionally barged to the island for
emergency fuel, is more soluble and could be mixed down
to the seafloor by currents. Inthe unlikely event of a 1,500
barrel spill of diesel from afuel barge during the open-water
season, the concentration would be toxic within an area of
about 18 square kilometers (7 square miles), as noted in the
water quality section below (I11.A.2.1). Such toxicity
probably would stunt the seasonal growth of some kelp
plants and reduce the population size of attached
invertebrates for several years. Oil-spill responsesin
genera would have both beneficial effects for some and
adverse effects on other lower trophic-level organisms, as
described in Section IX.A.6.e.

The Liberty Project would disturb lower trophic-level
organismsin three primary ways: (1) island construction
would bury 23 acres of typical benthic organisms; (2)
pipeline trenching would disturb additional benthos, burying
up to 14 acres of kelp, boulders, and suitable substrate that
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has very low (1%) coverage; and (3) sediment plumes
would reduce Boulder Patch kelp production by up to 6%
during 1 year. The buried 14 acres would equal less than
0.1% of the Boulder Patch area. The density of the kelp,
boulders, and suitable substrate in the pipeline corridor is
very low, averaging about 1% coverage, and the lost kelp
biomass and production probably would be less than .01%
of the Boulder Patch totals. Plumes of suspended sediment
from pipeline trenching and island construction would drift
over other parts of the Boulder Patch, reducing light
penetration and kelp production during 1 year. The
reduction is estimated to be less than 6%, about one-third of
which would be due to the proximity to the Boulder Patch
of the excess sediment disposal zone. However, in relation
to the large range of natural variability, al of these
disturbance effects on lower trophic-level organisms would
be barely detectable.

Theidland’ s concrete slope 6 feet below sea level would
temporarily benefit kelp and other organisms that need a
hard substrate for settlement. Within a decade, this portion
of the concrete slope would become a home for colonies of
species similar to those of the Boulder Patch area. If
abandonment of the island requires removal of the cement
blocks, the kelp habitat would be eliminated.

f. Fishes and Essential Fish Habitat

(1) Fishes

Thelikely effects on fishes from alarge oil spill primarily
would depend on the season and location of the spill, the
lifestage of the fishes (adult, juvenile, larval, or egg), and
the duration of the oil contact. Because of their very low
numbers, no measurable effects are expected on fishesin
winter. Effects would be more likely to occur from an
offshore spill moving into nearshore waters during summer,
where fishes concentrate to feed and migrate. Based on the
Qil-Spill-Risk Assessment (Table A-13), the probability of
an offshore oil spill contacting nearshore waters in summer
ranges from less than 1% to 26%. Only land segmentsin
Foggy Iland Bay (Land Segments 25-27) would have a
greater than 10% chance of contact within ayear.
Nevertheless, if an offshore oil spill did occur and contact
the nearshore area, some marine and migratory fish may be
harmed or killed. However, it would not be expected to
have a measurable effect on fish populations, and recovery
of the number of fish harmed or killed would be expected
within 5 years.

Based on the Qil-Spill-Risk Assessment, the probability of a
large diesel fuel spill contacting nearshore waters in summer
ranges from less than 1% to 3%. Nevertheless, if a spill did
occur and contact a small waterbody supporting fish (for
example, ninespine stickleback, arctic grayling, and Dolly
Varden char) with restricted water exchange, it would be
expected to kill or harm most of the fish within the affected
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area. Recovery would be expected in 5-7 years. However,
due to the small amount of oil or diesel fuel likely to enter
freshwater habitat, the low diversity and abundance of fish
in most of the onshore area, and the unlikelihood of spills
blocking fish migrations or occurring in overwintering areas
or small waterbodies (containing many fish or fish eggs), an
onshore spill of thiskind is not expected to have a
measurable effect on fish populations on the Arctic Coastal
Plain.

Treated seawater would be the primary discharge from
Liberty. The discharged water would contain dissolved
salts, higher concentrations of suspended sediments, and
chemicals and would be warmer and more turbid than
Beaufort Sea water. Fishesin the vicinity of these
discharges from Liberty Island are expected to avoid them
and be unaffected. Noise and discharges from dredging,
gravel mining, island construction, island reshaping, and
pipeline trenching associated with Liberty are expected to
have no measurable effect on fish populations. While afew
fish could be harmed or killed, most in the immediate area
would avoid these activities and would be unaffected.
Effects on most overwintering fish are expected to be short
term and sublethal, with no measurable effect on
overwintering fish populations. Liberty’s proposed
seawater-intake structure (Fig. 111.D-1) likely would harm or
kill some young-of-the-year arctic cisco during the summer
migration period and some eggs and fry of other speciesin
the immediate vicinity of the intake. However, lessthan 1%
of the arctic cisco in the Liberty area are likely to be harmed
or killed by the intake structure. Hence, the intake structure
is not expected to have a measurable effect on young-of-the-
year arctic cisco in the migration corridor. Because of the
wide distribution/low density of the eggs and fry of other
fishesin the area, the intake structure is not expected to
have a measurable effect on their populations.

(2) Essential Fish Habitat

Salmon arerarein the Liberty area and, to the limited extent
that they occur there, they are most abundant in the Colville
River and its tributaries. Populations of salmon apparently
do not exist in the Beaufort Sea or its watersheds and, thus,
are not expected to be harmed by the Liberty development.
The most likely potential threat to salmon would occur if
spilled oil came in contact with spawning areas or migratory
pathways. However, salmon are not believed to spawn in
the intertidal areas or near the mouths of streams or rivers of
the Beaufort Sea. If spilled oil concentrated along the
coastline at the mouths of streams or rivers, the only direct
effect on salmon would be that the potential movements of
small numbers of salmon could be disrupted during
migrations.

Zooplankton and fish are potential salmon prey and are a
component of essential fish habitat that could be adversely
affected by spilled oil. Zooplankton populations could be
subjected to short-term, localized reductions as a result of
contact with spilled oil. Spilled crude or diesel oil could
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cause the lethal or sublethal effects to limited numbers of
fish of avariety of speciesthat are potential prey for salmon
in the Beaufort Sea. Qil spilled in wetland habitat,
including saltmarshes, could kill vegetation and associated
insect species and small fish that are potential food for
salmon, and thus, adversely affect salmon essential fish
habitat. Although essential fish habitat could be altered,
lasting from less than 10 years to several decades, any
changes would not have an influence on salmon or their
populations. Asaresult of Liberty Island construction and
operation, prey populations might experience other short-
term, localized, but unmeasurable effects. Thiswould
include potential adverse effects from noise during
construction and operations; from discharge of treated
seawater during Liberty operations; and from increased
turbidity and sedimentation as aresult of dredging, gravel
mining, island construction, and pipeline trenching.

Kelp and other marine plants are a component of salmon
essential fish habitat, because they provide food and shelter
for various lifestages of avariety of potential prey in the
Boulder Patch and elsewhere in the Beaufort Sea. Marine
plants could be subjected to localized, negative effects due
to mechanical removals and sedimentation resulting from
pipeline trenching and island construction. Juvenile
lifestages of salmon inhabit fresh or estuarine waters and
generally feed on insects. Clean water is an important
component of salmon essentia fish habitat that could be
adversely affected by the Liberty development, if water
quality isdegraded. Water quality could be degraded by the
dispersion of hydrocarbons in the water column from spills
of crude or diesdl oil and increased turbidity from
congtruction of the gravel island and pipeline, abandonment
of Liberty Island, and reclamation of the gravel mine
reclamation. Moreover, temperature, turbidity and salinity
of seawater discharged from the Liberty Island production
facility are expected to be slightly higher than watersin the
surrounding Foggy Island Bay. The spatial scale of these
disturbances is expected to be fairly localized, and effects
are expected to range from short-term to the life of the
project, or longer.
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pipeline facilities. These activities would destroy some
local vegetation at the mining site, gravel pads, and along
the onshore pipeline but would not affect the tundra
ecosystem. Construction of ice roads would compress
tundra under the roads but would not kill vegetation, and
recovery is expected within afew (3) years. Small spills
would cause very minor ecological harm, and recovery is
expected within afew (3) years to no more than perhaps 20
years. The overall effect likely would be local to vegetation
and wetland habitats along the pipeline route (see Secs.
[11.C.3.g, I11.D.2.g, and I11.D.3.).

g. Vegetation-Wetlands Habitats

The main potential effect would come from alarge spill
occurring anywhere in the project area. An oil spill
contacting wetland habitat would foul, smother, asphyxiate,
and poison plants and associated insects and other small
animals. Complete recovery of moderately oiled wetland of
the Sagavanirktok River east to Mikkelsen Bay would take
perhaps 10 years or longer. Wetland also would be
disturbed by cleanup activities. Complete recovery of oiled
coastal wetland from these disturbances and oil could take
several decades (see Sec. 111.C.2.g). Other disturbances
mainly would come from constructing gravel pads and ice
roads and installing the onshore pipeline and tie in with
Badami, gravel mining, and abandonment-removal of

h. Subsistence-Harvest Patterns

The chance of an oil spill greater than or equal to 500
barrels occurring from the Liberty pipeline and the island
facility and entering the offshore watersis on the order of
1%. If aspill occurred, the chance of it contacting bowhead
whales and other marine mammals and important marine
subsistence resources and harvest areas for Nuigsut and
Kaktovik islow. The highest chance of an oil spill
contacting bowhead habitat is a 16% chance of contact to
Environmental Resource Area 58 (McClure |slands) over a
360-day period from a summer spill at Liberty Island. The
same low risk also would apply to onshore traditional
subsistence-harvest areas and resources. In general, oil
spills periodically could affect subsistence resourcesin the
communities of Nuigsut and Kaktovik. Inthe unlikely
event an oil spill occurred and contacted any part of the
bowhead whal€' s migration route, oil could taint this
subsistence resource that has primary cultural importance to
the Inupiat. Even if whales were available for the

subsi stence hunt, tainting could make bowhead whale
products less desirable and disturb or stop the subsistence
hunt. Concerns about tainting also would apply to polar
bears and seals. A large oil spill could have short-term but
serious adverse effects on oldsquaw and king and common
eiders. Polar bear losses from a spill could reduce their
availahility to Nuigsut subsistence hunters, although they
are not alocally preferred resource. No harvest areas or
resources, except possibly bowhead whales, would become
unavailable for use. Some resources could suffer losses and
bowhead whal es could become culturally unavailable due to
tainting. Subsistence practices for harvesting, sharing, and
processing resources should continue.

Disturbances periodically could affect subsistence resources
in the communities of Nuigsut and Kaktovik, but no
resource or harvest area would become unavailable and no
resource population would experience an overall decrease.
Disturbances could alter or reduce subsistence-hunter access
to subsistence resources, alter or extend the normal
subsistence hunts, and displace subsistence species; but
disruptions to subsistence resources should not displace
traditional practicesfor harvesting, sharing, and processing
resources. Subsistence species potentially affected by
disturbance and noise would include bowhead whales, seals,
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polar bears, caribou, fish, and birds. Disturbances from oil-
spill cleanup could increase disturbance effects. Beluga
whalesrarely appear in the Liberty Project area, and we do
not expect them to be affected by noise or other project
activities; neither do we expect changes in Kaktovik’s
subsistence harvest of beluga whales.
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archaeological resources within the spill area suffered any
significant effects (Mabley et al., 1990; Wooley and
Haggarty, 1993), and that level of effect would be expected
in the unlikely event that an oil spill occur from the Liberty
development.

i. Sociocultural Systems

Effects on the sociocultural systems of communities of
Nuigsut and Kaktovik could come from disturbance from
oil-spill cleanup activities; small changes in population and
employment; and periodic interference with subsistence
harvest patterns from oil spills and oil-spill cleanup. Effects
from these sources would not displace ongoing sociocultural
systems, community activities, and traditional practices for
harvesting, sharing, and processing subsistence resources.
For potential effects from food tainting, see the discussion
on Environmental Justice in Section 111.C.3.i.(6).

Alaskan Inupiat Natives, a recognized minority population,
are the predominant residents of the North Slope Borough,
the area potentially most affected by Liberty development.
Inupiat Natives may be disproportionately affected because
of their reliance on subsistence foods, and Liberty
development may affect subsistence resources and harvest
practices. Disproportionately adverse effects on Alaskan
Natives could result from Liberty development under the
Proposal. Effectswill focus on the Inupiat community of
Nuigsut, and possibly of Kaktovik, within the North Slope
Borough. Effectsto subsistence resources and subsistence
harvests are expected to be mitigated substantially though
not eliminated.

j. Archaeological Resources

(1) Summary and Conclusion for Effects of an Qil
Spill on Archaeological Resources

The geography, prehistory and history of the Liberty Project
areaisvery different from that of Prince William Sound,
where the effects of the Exxon Valdez oil spill were
concentrated; therefore, direct anal ogies cannot be drawn
regarding the numbers and types of sites that may be
affected should such a spill occur in the Liberty Project area.
However, general findings and conclusions regarding the
types and severity of impacts to archaeological sites present
within the Exxon Valdez oil spill area are applicable to the
Liberty Project area. The most important understanding that
came from the Exxon Valdez oil spill was that the greatest
effects to archaeological sites were not from the oil itself,
but from the cleanup activities (Bittner, 1993, Dekin, 1993).
The effects from cleanup activities were due both to

physical disturbance of sites from cleanup equipment and
due to vandalism by cleanup workers. Regardless,
researchers concluded that less than 3% of the

k. Economy

The proposed Liberty Project would generate

approximately:

e  $100 million in wages and 870 full-time equivalent
construction jobs in Alaska during 14-18 months of
construction

e $4.2 million in wages and 50 jobs annually for
operationsfor 16 yearsin Alaska

e 1,248 indirect full-time equivalent jobs during the 14-
18 months of construction

e 78indirect full-time equivalent jobs each year for 16
years of operations

e  $480 million capital expenditure, $240 million

operating expenditures

$344 million total Federal revenue

$63 million total State revenue

$5 million ad valorem tax to the North Slope Borough

$114 million net present value of receipts to Federa

and State governments

e 5t0125jobsfor 6 monthsto clean up possible 125 to
2,956-barrel oil spills

e 52jobsfor 2 yearsand $12 million in wages and $6
million for other during abandonment

(See Secs. I11.C.2.k, 111.C.3k, 111.D.1.k, 111.D.2.k, 111.D.3.k,
I11.D.5, I11.D.6.k, V.C.11, for detailed effects and references
on the economy.)

|. Water Quality

During open water, hydrocarbons dispersed in the water
column from alarge (greater than or equal to 500 barrels)
crude ail spill could exceed the 0.015-parts per million
chronic criterion for 10-30 daysin an area that ranges from
30-45 square kilometers (11.6-17.4 square miles) to 51-186
square kilometers (19.7-71.8 square miles). Hydrocarbons
in the water could exceed the 1.5-parts per million acute
(toxic) criterion during the first day in the immediate
vicinity of the spill. A large crude oil spill in broken seaice
or when the seaice melts could exceed the chronic criterion
for several daysin an area of about 7.6 square kilometers (
2.9 square miles). Hydrocarbons from a 1,283-barrel diesel
oil spill during open water could exceed the acute (toxic)
criterion for about 7 daysin an area of about 18 square
kilometers (7 square miles). During broken seaice or
melting ice conditions, a 1,283-barrel diesel spill could
exceed the acute (toxic) criterion for about 1 day in an area
of about 1 square kilometers (0.4 square miles) and the
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chronic criterion for more than 30 daysin an area of about
103 square kilometers (39.8 square miles). The effects from
a spill occurring under the ice would be similar to those
described for broken ice or melting conditions; the oil would
be trapped and essentially remain unchanged until breakup
occurred and the ice began to melt. A large crude or refined
oil spill (greater than or equal to 500 barrels) would have a
significant effect on water quality by increasing the
concentration of hydrocarbons in the water column to levels
that greatly exceed background concentrations; however, the
chance of alarge spill occurring and oil entering the
offshore waters is estimated to be about 1%. Also, regional
(more than 1,000 square kilometers [386 square miles]),
long-term (more than 1 year) degradation of water quality to
levels above State and Federal criteria because of
hydrocarbon contamination is very unlikely.

The greatest effect on water quality from gravel island and
pipeline construction would be additional turbidity caused
by increases in suspended particles in the water column.
Increasesin turbidity generally are expected to be
considerably less than the 7,500 parts per million suspended
solids used in the analysis as an acute (toxic) criterion for
water quality (Sec. I11.C.3.1(2)); exceptions may occur
within the immediate vicinity of the construction activity.
Turbidity increases from construction activities generally
are temporary and expected to occur during the winter and
end within a few days after construction stops. Material
excavated from the pipeline trench but not used for backfill
most likely would be |eft in an area where active erosion of
sediment particles could occur during breakup and open
water. This material would be similar in composition to
seafloor sedimentsin the trenching and disposal areas, and
its contribution to future turbidity from waves and currents
is expected to be about the same as the sediments existing at
the seafloor surface before pipeline construction.
Construction activities are not expected to introduce or add
any chemical pollutants.

Treated seawater would be the primary discharge from the
Liberty Island production facility. The discharged waters
will be afew degrees warmer and contain higher
concentrations of suspended sediments and dissolved salts
when compared to the water in Foggy Island Bay. Increases
in turbidity generally are expected to be considerably less
than the 7,500 parts per million suspended solids used in the
analysis as an acute (toxic) criterion for water quality. The
water also will contain some chemicals that have been
added to prevent biofouling, scaling, and corrosion. Mixing
in the receiving waters of the bay is estimated to dilute the
effluent waters by a 50:1 ratio within about 6 meters (20
feet) of theidland.

Planned reclamation of the gravel mine site may increase
the turbidity in the river downstream from the site and in the
coastal waters off the mouth of the Kadleroshilik River in
the spring, when the water from the river floods the mine
site. The gravel mining and reclamation activities are not
expected to introduce or add any chemical contaminants.
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Hydrocarbons from small oil spills (3 barrels) could exceed
the 0.015-parts per million chronic criterion for lessthan a
day or two in an area less than 2 sguare kilometers (0.8
square miles)—perhaps only a few tens of square
kilometers. Small ail spills, as represented by a 3-barrel
spill, are not expected to have any long-term degradational
effects on the overall water quality of Foggy Island Bay.

Abandonment of Liberty Island and removal of the slope-
protection system would expose the fill materia to erosion
by ice, waves, and currents. Exposed fine-grained particles
would be suspended and increase the turbidity in the water
column downcurrent from theisland. Increasesin turbidity
generaly are expected to be considerably less than the
7,500-parts per million suspended solids used in the analysis
as an acute (toxic) criterion for water quality. The
abandonment activities are not expected to introduce or add
any chemical contaminants.

(See Secs. [11.C.21, 111.C.3l, [11.D.1.l, I11.D.2., I11.D.31,
and 111.D.6.| for detailed effects and references on water

quality.)

m. Air Quality

The proposed Liberty Project would affect air quality in
several ways, but the overall effects would be very low. An
oil spill could cause an increase in hydrocarbon air
pollutants, as discussed in Section 111.C.2.m. The overall
effectson air quality would be minimal. (See Sec. 111.C.2.m
for details of oil-spill effectson air quality.)

The most noticeable effects on air quality are caused by
emissions from equipment. Thisisdiscussed in detail in
Section [11.D.1.m. That section concludes that the Liberty
Proposal would cause asmall, local increasein the
concentrations of criteria pollutants. Concentrations would
be within the Prevention of Significant Deterioration Class
Il limits and National Ambient Air Quality Standards.
Therefore, the effects would be low.

Subsistence, Social systems, Archaeology, Economy, Water, Air
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B. ENVIRONMENTAL STUDIES
PROGRAM AND ENGINEERING
STUDIES

1. Environmental Studies Program

The purpose of our Environmental Studies Program isto
define information needs and implement studies to assist in
assessing, predicting, and managing potential effects on the
human, marine, and coastal environments of the outer
continental shelf and coastal areas that may be affected by
gas and oil development. To attain program goals, data are
required on specific environmental, social, and economic
concerns arising from offshore development. The
Environmental Studies Program monitors effects during and
after oil exploration and development.

The Alaska Environmental Studies Program was initiated by
the U.S. Department of the Interior in 1974 in response to
the Federal Government’s decision to propose areas of
Alaska for offshore gas and oil development. The Outer
Continental Shelf Lands Act requires the Secretary of the
Interior to conduct environmental studiesto obtain
information pertinent to sound leasing decisions and to
monitor the human, marine, and coastal environments
(Outer Continental Shelf Lands Act Amendment, 1978
[Public Law 95-372, Sec. 20]). One of the goals of the
Outer Continental Shelf Lands Act isto provide for both the
development of the oil and gas resources and adequate
protection of the renewable resources of the outer
continental shelf.

In addition, the National Environmental Policy Act of 1969
requiresthat all Federal Agencies use a systematic,
interdisciplinary approach that will ensure the integrated use
of the natural and socia sciencesin any planning and
decisionmaking that may have effects on the environment.
Federal laws impose additional requirements on the offshore
leasing process, including the Coastal Zone Management
Act; Federal Water Pollution Control Act Amendments,
Marine Mammal Protection Act; Endangered Species Act;
and Marine Protection, Research, and Sanctuaries Act.

Beaufort Sea coastal communities expect increased
involvement in exploration and development project
reviews and decisions that may affect their subsistence
lifestyle. The indigenous Inupiat people of these
communities rely on resources of the marine and terrestrial
environment. They are especially concerned about
industrial activities that may directly or indirectly affect
their subsistence activities or the habitats of subsistence
species. Local people also desire to participate in project-
level decisionmaking related to research activities that seek
to understand the interactions of human activities and the
natural environment.
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Over the years, our Environmental Studies Program has
involved Alaskans and othersin its research planning and
execution in anumber of ways. One way of doing this has
been the practice of submitting the proposed Alaska Annual
Studies Plans for public review and comment. Traditional
knowledge of the Inupiat people also has been incorporated
into specific study planning, fieldwork, and interpretation of
results over the years of the Environmental Studies
Program. Incorporating traditional knowledge into these
activities varies from project to project, but the outcome of
better information for decisionmaking is acommon goa. In
all MM S field-oriented studies, researchers coordinate
directly with local communities to discuss their plans, seek
advice, and ensure that interested persons learn about the
project and its results.

The Alaska Environmental Studies Program also seeks to
coordinate plans and ongoing studies with other programs
and research to ensure optimal studies management, reduce
costs, enhanced use of existing information, shared logistics
and equipment, and enhanced team approaches to
interdisciplinary projects. Currently, a major portion of the
studies program is conducted on a cooperative basis. In
1993, we developed the Coastal Marine Institute to take
advantage of environmental scientific expertise at local
levels. Under a 5-year Cooperative Agreement, we
committed $1,000,000 per year for studies to be conducted
by the Coastal Marine Institute, if the Institute can obtain
matching funds. The Cooperative Agreement was renewed
for another 5 yearsin 1998. The University of Alaska,
Fairbanks, School of Fisheries and Ocean Sciences,
nationally recognized for its coastal and marine scientific
expertise, administers the Coastal Marine Institute.

Several other cooperative projects have been initiated
recently, including a cooperative agreement with Canadian
entities to perform a study of tagging and tracking beluga
whales in the Beaufort Sea, a cooperative agreement with
the Alaska Department of Fish and Gameto jointly perform
amultiyear monitoring study of ringed seals in the Beaufort
Sea, and a cooperative agreement with the Alaska
Department of Fish and Game to jointly perform a multiyear
study of social consequences of Alaska outer continental
shelf activities.

Preparation of the environmental impact statements for
proposed oil and gas lease sales and development projects
requires environmental information. Although much
information exists for certain Alaska outer continental shelf
lease areas, changes in types or levels of activities and the
areain which these activities occur often require that past
studies be updated so that information contained in the
environmental impact statement is current and accurate.

In addition, not all information needs can be obtained before
alease sale or the start of a development activity. In
accordance with mandates of Section 20(e) of the Outer
Continental Shelf Lands Act, as amended, postlease studies
will be needed to address environmental concerns and
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monitoring related to specific development projects. We
will acquire additional information for development- and
production-phase environmental analyses. Thus, future
study plans have become more closely related to
development schedules and monitoring and eval uation
needs rather than leasing schedul es.

Postlease activities that raise issues and require
environmental data and assessment are:

e geophysica surveys

exploration drilling

development, construction, and production activity
oil transportation, including pipelines and tankers
exploration and devel opment site abandonment

The MM S-sponsored studies being conducted in or adjacent
to the Beaufort Sea Planning Area or studies applicable to
the planning area are shown in Table 111.B.-1. Additional
information on these studiesis presented in Appendix F.
The Alaska Annual Studies Plan Final FY 2001-2002
contains additional information on the Alaska
Environmental Studies Program (USDOI, MMS, Alaska
OCS Region, 1999).

2. Pipeline Design Studies

Pipeline design, including the advantages and problems
associated with single-wall and double-wall construction,
have been an issue among the Federal Agencies. Several
engineering efforts have been developed to provide
additional information about the issues.

Thefirst project was prepared by INTEC Engineering, Inc.,
and delivered to BPXA in November 1999. This report,
Pipeline System Alternatives, Liberty Development Project
Conceptual Engineering (INTEC, 1999a) contains
conceptual engineering designs for the four pipeline
systems, including a single-wall pipeline, a steel-in-steel
pipe-in-pipe system, a steel pipe-in-HDPE system, and a
flexible pipe system. After comments were received from
Federal Agencies and athird-party peer review was
completed by Stress Engineering Services, Inc., INTEC
prepared responses to the comments and an addendum to the
report with all four pipeline designs buried with the same 7-
foot buria depth. In April 2000 the report was reissued in
itsfinal stage (INTEC, 2000). The four designs are
described as the pipeline design aternativesin Section |1
and evaluated in Sections 111 and IV.C.2. The Executive
Summary of this report can be found in Appendix D-5.

In the summer of 1999, MM S also contracted with the
Centre for Cold Oceans Resource Engineering (C-CORE)
for a generic pipeline study (An Engineering Assessment of
Double Wall verses Single Wall Designs for Offshore
Pipelinesin an Arctic Environment) comparing the
advantages and disadvantages of pipe-in-pipe and single-
wall pipe designs. Theinformation contained in this C-
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CORE report (C-CORE, 2000) is provided in Section
IV.C.2. The Executive Summary of thisreport can be found
in Appendix D-2.

In December 1999, Stress Engineering Services, Inc.
(Stress) was contracted to perform a study titled
Independent Evaluation of Liberty Pipeline System Design
Alternatives. The purpose of the Stress study was to
provide an independent review of the INTEC Report. They
delivered the final report in April 2000 (Stress, 2000). The
findings from that study are incorporated into Section IV.C-
2. The Executive Summary from this report can be found in
Appendix D-4.

In April 2000, the MM S awarded a contract to Fleet
Technology Limited titled Independent Evaluation of
Liberty Pipeline Failure Assessment and Risk Analysis.
This study calculated failure probabilities for each of the
four alternative pipeline designs at both the original depths
of cover contained in the body of the INTEC report and the
7-foot buria contained in the addendum to the report. The
final report (Fleet, 2000) was delivered in September 2000.
The Executive Summary from this report can be found in
Appendix D-6.

a. Summary of the Pipeline Engineering
Studies

The four studies mentioned all generally concurred with or

concluded that:

e All four pipeline designs proposed by INTEC could be
constructed and operated safely;

e  The probability of aspill islow for any of the four
pipeline designs;

e  The pipe-in-pipe designs can provide secondary
containment that would prevent oil from entering the
environment for certain types of failures; and

e  The pipe-in-pipe designs would be more complex to
construct and repair than the single-wall designs.

b. The MMS Conclusion for Offshore
Pipelines

The outer continental shelf historical database would
estimate a 15% chance of an oil spill from an offshore
pipeline. Adjusting for anchor and trawler events for a
buried pipeline would reduce the chance from other events
to about 5%. The CONCAWE (Conservation of Clean Air
and Water in Europe) and S.L. Ross estimates range around
a 1-2% chance of a spill occurring from the offshore
pipeline. The pipeline engineering studies concluded low,
less than 1.5%, likelihood of a spill.

The BPXA Proposal includes detailed design, testing,
quality assurance, mitigation, and monitoring to ensure the
safety of the pipeline. These measures are beyond what is

1. Environmental Studies Program 2. Pipeline Design Studies



Contents

Ill. EFFECTS OF THE LIBERTY PROJECT B. ENVIRONMENTAL AND ENGINEERING STUDIES

done for most of the pipelines on which the historical data
are based. If achance of aspill occurring must be given,
our best professional judgment, given the above, isthat the
chance of asignificant oil spill from the Liberty offshore
pipelineislessthan 1%. See Section I11.C.2 for additional
information about large oil spillsfor thisEIS.

-B-3
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C. MAJOR ISSUES CONCERNING
THE LIBERTY PROJECT

Within the context of the National Environmental Policy
Act and the EIS, some concerns cannot be “analyzed.” The
ElSisnot intended to, nor can it, serve as atechnical review
to determine the adequacy of BPXA’s Qil Discharge
Prevention and Contingency Plan (BPXA, 2000b),their
proposed pipeline (including leak detection), or their
proposed platform designs. Each of these is subject to
separate and additional technical review processesthat is
independent of the EIS and that will include separate and
additional public review. Within each of these technical
reviews, the contingency plan, the pipeline, and the platform
designs will be evaluated against specific engineering and
technical standards and criteria. The EIS cannot substitute
or replace the scope and purpose of these other required
technical reviews. However, because of the high level of
public concern expressed about these topics, the MM S
believesit is prudent and reasonable to include an
assessment of each of these elements of the Liberty Project.
Sections|11.C.1.a, b, and c provide a “first-level” technical
review of BPXA'’s contingency plan, their proposed
pipeline, and their proposed platform designs, respectively,
for the Liberty Project.

The adequacy of BPXA's contingency plan and pipeline and
island designsis of paramount importance to the MMS. If
this project moves forward, MM S will require BPXA to
have the best available and safest technology to prevent
potentia oil spills, to detect spills should they occur, and to
clean up any spills. Thiswill be ensured through our
stringent regulatory requirements and through the separate
technical reviews of these documents.

SectionsI11.C.2 and 111.C.3 provide analyses of the effects
of large oil spills and disturbances. Other effects from
sources such as discharges, gravel mining, and abandonment
can be found in Section 111.D. Detailed analyses of the
effects of possible platform and pipeline oil spills are found
in Section 111.C.2. Analyses and references for
disturbances, such as noise, are found in Section I11.C.3.
These analyses properly provide afull discussion of
potential effects regardless of and independent to the
capability to contain and clean up a spill, as described in
BPXA’s QOil Discharge Prevention and Contingency Plan
(BPXA, 2000b) (see Appendix K) or the safety of the
pipeline and design of the island to prevent spills.

A cumulative effects analysis can be found in Section V.
The effects of alow probability but very large oil-spill event
can be found in Section IX.
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1. Project Integrity

This section provides basic information about oil-spill-
response capability, gravel island design and slope
protection, and pipeline safety for the Liberty Project.

a. Discussion of BPXA’s Proposed Liberty
Oil Discharge Prevention and Contingency
Plan

The BPXA Qil Discharge Prevention and Contingency Plan
(BPXA, 2000b) for Liberty was developed to comply with
multiple regulatory standards. These include the MMS (30
CFR 254), the U.S. Coast Guard (33 CFR 154), the U.S.
Department of Transportation (49 CFR 194), and the Alaska
Department of Environmental Conservation (18 AAC 75).
Each agency reviews the plan to ensure compliance with
their regulatory authority and responsibilities (i.e., outer
continental shelf facility, offshore segment of pipeline,
onshore segment of the pipeline, and diesel storage and
transfer). These reviews of the contingency plan are
conducted independent of the EI'S process and, depending
on the agency, also will have a separate public and coastal
Zone management review process.

The discussion presented in this section is not intended to
represent a comprehensive evaluation of BPXA’s
contingency plan to meet individual agency requirements or
to substitute for each agency’ s independent technical and
public review process to determine if the plan is adeguate.
However, because of the high level of public concerns
regarding oil-spill response offshore during broken-ice
conditions, this section provides an analysis of these aspects
of the contingency plan. Additionally, this discussion is not
areview or analysis of the administrative (i.e., reporting,
notification) aspects of the contingency plan.

Our regulations are the principal response-planning
requirements for outer continental shelf facilities and
pipelines such as those proposed by BPXA. Asdescribed
below, the North Slope Spill Response Advisory Team,
which is composed of representatives from the State of
Alaska, Department of Environmental Conservation; the
U.S. Coast Guard; the Environmental Protection Agency;
the North Slope Borough; the MMS; and industry has
developed additional guidance and criteria for response plan
development on the North Slope. The guidelines (detailed
in Table 11.A-4) establish quantitative criteria related to oil-
spill response, including estimated spill size and duration,
realistic (maximum) environmental conditions (wave height
and wind speed and direction), equipment efficiencies,
utilization time of the system, actual in-service time, and
storage-barge holding capacity (taking into account transit
times and decanting times). Thisguidance alsois
considered in this analysis, where appropriate. Itis
important to note that BPXA also used site-specific data to
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provide redlistic environmental information in refining the
spill scenariosin their contingency plan.

Our review has determined that in several areas, BPXA's
Oil Discharge Prevention and Contingency Plan has
exceeded the parameters that MM S established in 30 CFR
254. For the calculation of the blowout flow rate (spill
size), MMS regulations (30 CFR 254.47) link the highest
flow rate of awell to the expected changesin the reservoir
flow rate. We do not expect awell to continue to flow at a
congtant rate for an extended period of time. The MMS has
established in 30 CFR 254.47 that the worse-case spill size
is determined by multiplying the total volume of oil released
from asingle well in a 24-hour period by four (for Liberty,
this results in multiplying 15,000 barrels times 4, which
equals 60,000 barrels). BPXA’s approach to defining the
flow rate and resulting total spill volume (180,000 barrels)
does not take into consideration pressure depletion and the
resulting reduction in flow. BPXA’s approach provides a
more conservative estimate of the worst-case spill size with
regard to a blowout from the Liberty Project.

The efficiency of response equipment to operate under
anticipated environmental conditionsis one of the most
important components in eval uating response capabilities.
We require that the manufacturer’s rated throughput
capacity of recovery eguipment be reduced by 80% over a
24-hour period to represent the oil-recovery capacity of the
equipment. For example, a skimmer with arated throughput
of 270 barrels per hour (6,480 barrels/day), would be
credited with an oil-recovery capability of 1,296 barrels per
day (6,480 x 0.2). The 20% criteria takesinto account the
limitations of the recovery operations due to the available
daylight, the sea state, the air temperature, and the viscosity
and emulsification of the oil. Tablel11.C-1 isalist of
skimmers in the Alaska Clean Seas inventory and their
derated recovery capacity.

Theinformation detailed in Table I1.A-4 provides amore
comprehensive and conservative approach for estimating oil
spillsthan the MM S regulations. In particular, the
guidelines limit equipment use to a 20-hour day (versus 24).
(This change would result in the same piece of equipment
described above as being credited with atotal daily recovery
of 1,080 barrelsinstead of 1,296 barrels.) The guidelines
also provide more detailed characterization of the nature of
the oil spill (spreading, thickness) and provide for
guantitative assessment of the associated encounter rates
with containment and recovery equipment. This provides for
the development of an equipment list that will exceed the
amount needed to address a spill calculated under our
criteria. The tactics developed for broken-ice conditions and
included in the BPXA'’ s contingency plan also identify and
provide for additional reductions in containment and
recovery in broken-ice conditions based on decreasing
encounter rates with changing ice coverage (freezeup and
breakup). These tactics are described in Volume | of the
Alaska Clean Seas Technical Manual (Alaska Clean Seas,
1998). Tactics center around using an ice-breaking barge,
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two ice strengthened barges and various other vessels as
platforms for on-water oil recovery and storage operations.
Depending on the ice conditions, responders have a number
of options for deploying equipment in varying
configurations to maximize their ability to clean up oil in
the environment.

In addition to our review of BPXA’s contingency plan, the
U.S. Coast Guard is the Federal On-Scene Coordinator for
offshore spills and the Regional Response Team will
oversee BPXA'’s efforts to respond to a spill. The Regional
Response Team, which is composed of Federal, State, and
local governments and representatives of the Native
community, has developed a series of guidelines for
conducting cleanup activities. Thisincludes the assessment
of shoreline cleanup, preapproval guidelinesfor in situ
burning, methods of wildlife protection, approval of
dispersant use, and devel opment of an environmental
sensitivities atlas for the North Slope. The U.S. Coast
Guard will consult with land managers of the areas that
could be impacted by the spill to ensure that sensitive
environmental sites are protected from the impact of the
spilled oil. In addition, theindividual in charge of the spill
response will coordinate with the State of Alaska and local
communities to ensure that areas of local concern are
adequately protected. Our review of BPXA'’s contingency
plan will include seeking input from the responsible Federal,
State, and local government representatives and the public
to ensure, as much as possible, that areas requiring special
attention are considered in the contingency plan.

BPXA's contingency plan includes Regional Contingency
Field Maps, which indicate locations of sensitive resources
(BPXA, 2000b). Thisinformation will assist the Federal
On-Scene Coordinator in prioritizing actions and deploying
the response team and equipment. The use of this
information can help mitigate effects of an oil spill to both
the habitat and the resource that use these sensitive area

We also reviewed BPXA’s contingency plan for compliance
with the special mitigation, provisions, Information to
Lessees Clauses, adopted in the Sale 144 lease-sale notice.
There were several Information to Lessees clauses that were
relevant to the development of BPXA'’s contingency plan.
These Information to Lessees clauses have been addressed
by BPXA in their contingency plan.

ITL (m) advises |essees that certain areas are valuable due
to their environmental sensitivity or biological resource
potential. It directsthe lessee to identify these areas through
consultation with the resource agencies and the local
communities. It further directs |essees that these areas
should be considered when they are developing the response
portion of BPXA'’s Oil Discharge Prevention and
Contingency Plan (BPXA, 2000b). The contingency plan
properly identifies the known sensitive areas. If additional
areas areidentified as aresult of the EIS analysis, BPXA
will be expected to include them in their contingency plan
along with proper protection methods.

1. PROJECT INTEGRITY a. Discharge Plan b. Gravel Island

c. Pipeline d. Chance of a Spill

e. Sizes of Spills
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ITL (n) adviseslessees that they must demonstrate their
capability to detect, clean up, and dispose of spilled ail in
brokenice. Thelesseeis advised that additional field
testing to verify the response capahility described in the plan
may be required. Substantial field tests were conducted in
the early 1980’ s on existing technology. We determined
that industry had demonstrated the capacity to cleanup oil in
broken-ice conditions. Asaresult of the review of the
Northstar oil-spill-contingency plan, field testing of the
barge-based systems was conducted during fall 1999,
summer 2000 and fall 2000. Theresults of thesetrials are
currently being reviewed by Federal, State and local
regulatory agencies.

ITL (0) advises lessees that they must be prepared to
respond to any oil spill that occurred as aresult of the
activities being conducted on the lease. This preparationis
to be detailed in an oil-spill-contingency plan submitted
before, or as a part of, an exploration or development and
production plan. The lessees also are informed of the need
to conduct a spill-response drill to verify the abilities
outlined in the oil-spill-contingency plan. Both local and
State agencies will be invited to witness these response
drills as they occur.

There are several items that we will addressin the final
review of BPXA'’s Oil Discharge Prevention and
Contingency Plan. These include procedural corrections
such as verifying telephone numbers and agency contacts
and reviewing the additional characterization of the Liberty
oil, which is being completed. The results of this chemical
analysis will enable a better assessment of the susceptibility
of the oil to the various response strategies, including in situ
burning. (See Appendix K for asummary of effects of
BPXA'’s Qil Discharge Prevention and Contingency Plan.)

In addition to BPXA'’s Qil Discharge Prevention and
Contingency Plan, a North Slope Subarea Contingency Plan
provides the Federal/State-expected response criteriato an
accidental release. The plan, which provides the umbrella
structure under which the North Slope Borough, village
governments, and local population are brought into an oil-
spill-response action, is being devel oped; once completed,
we expect that the Liberty contingency plan will be revised
to recognize the areas addressed in the subarea plan. The
subarea plan also conforms to the Alaska Federal/State
Preparedness Plan for Response to Oil and Hazardous
Substance Discharge/Releases Plan. Also, existing
guidelines for preapproval of in situ burning by the Federal
On-Scene Coordinator are being revised by the Regional
Response Team to facilitate in situ burn-response actions;
following revisions of these guidelines, we will expect them
to be incorporated into BPXA’s Oil Discharge Prevention
and Contingency Plan for Liberty.

We provided an assessment of cleanup capability in the Sale
170 Fina EIS (USDOI, MMS, 1998). This assessment
included discussion on the various techniques and processes
that could be employed in the event an oil spill occurred. It
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included discussion on the uses and limitations of in-situ
burning, how containment and recovery would be affected
by various environmental conditions, and various
techniques for addressing shoreline response. The Sale 170
EIS also discussed detection and tracking, use of aternative
responses (dispersants and other chemicals), and how the
recovered materials would be handled. It concluded that
based on experience, the historical cleanup ranged from 5-
15% of the oil spilled.

Asthe EIS and public review process continue, we will fully
consider any additional relevant information on BPXA’s
contingency plan to ensure that the capability to contain and
recover the oil spill and to protect sensitive resources and
habitat is maintained to the maximum extent practicable.

In addition to the required elements of the response plan, as
discussed, several additiona initiatives have been
undertaken to improve oil-spill-response capabilitiesin the
Beaufort Sea. These include the following:

«» Establishing Alaskan Clean Seas as a responder
organization rather than a storehouse of equipment. We
believe that this centralized core of experienced
personnel and equipment and logistical support
fundamentally will improve overall response on the
North Slope.

« Taking additional new initiatives. Field trials
conducted in the 1980’s (TIER Il demonstrations) and
associated research led to significant improvement in
arctic response capability (notably the Helitorch and
fire-resistant boom). Since then, additional new
initiatives have been identified and are in progress.
These include:

» Testing a prototype mechanical-recovery system
for recovering oil in high concentrations of ice
(MORICE); we currently are participating in ajoint
industry project to build and test this systemin
controlled test-tank conditions. Additional full-
scale testing is the next proposed phase of the
project.

» Operating atest tank. Alaska Clean Seas has
constructed and is operating a test tank on the
North Slope. Thistest tank has been used most
recently for additional in situ burn teststo confirm
the emissions and suitability of this technology for
arctic conditions.

» Using additional field trials to demonstrate and
verify barge transit and logistical capabilities that
have been requested by the State of Alaska. These
trials were conducted in the fall 1999, the spring
2000 and the last round in fall 2000. Thetrials
have demonstrated the need to revise broken ice
response tactics to meet conditions unique to
breakup and freezeup. They have also been useful
in establishing maximum operating limits for
boom, skimmers and vesselsin variousice
conditions and provided a basis for modifying
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tactics and equipment requirements for those
different conditions.

» Conducting large mutual aid drills annually on the
North Slope. These drills mobilize and enact
multiple levels of industry, Federal and State
Government, and local coordination for a simulated
major oil spill. The 1998 drill included an offshore
spill component from the Alpine Project. The State
of Alaska, Department of Environmental
Conservation, and the U.S. Coast Guard concluded
that this drill was successfully conducted. The
2000 mutual aid drill was successfully conducted
in November and simulated aloss of well control at
the Northstar offshore facility during fall freeze up
conditions. This mutua aid drill was limited to a
tabletop drill because the on-water response
elements had been exercised during the fall 2000
trials.

b. Gravel Island Design and Slope
Protection

Artificial gravel islands are not new technology for the
Beaufort Sea. Five gravel islands have been constructed for
exploratory drilling operations in the Beaufort Sea outer
continental shelf. The Endicott Development Project, which
includes two gravel idands and a causeway to shore, is
located less than 7 miles from the Liberty gravel island site.
The experience from these projects shows that field
measurements of ice forces and movement recorded during
these and other exploration activities, as well as the results
of research and development over the last 15-20 years, make
it possible to design a safe gravel island.

The adequacy of the Liberty gravel island design will be
verified through our platform-verification process. Through
this program, all aspects of the island design and
construction will be reviewed by an independent third-party
engineering firm(s) that we approve. The review will
include the following:

o Design criteria: iceloads,; wave, current, and storm
conditions; working surface elevation; facility setback;
and soil conditions and foundation stability

e Construction materials. gravel type, density, and size
distribution; slope armor/defense materials

e Performance: movement, compaction and settlement,
ice rideup and override

e Construction: verify as-built meets design
specifications

(1) Design of Safe Gravel Islands

Gravel idands are not complex structures. The basic design

considerations for agravel idand are;

e massto resist lateral movement from ice forces

o working surface elevation to extend above potential
wave and ice rideup and override
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e dlopeangleto dampen wave energy, resist ice rideup,
and induce natural ice-rubble formation

e dopeprotection (armor) to resist ice and wave forces
and provide additional resistance to rideup and override

o filter fabric to prevent washout of the gravel material

The proposed Liberty Island design compares to other
gravel idlands that have been successfully used for
exploratory drilling in the Beaufort Sea outer continental
shelf. Tablell1.C-2 isacomparison of the design basis
between the proposed Liberty gravel isand and the Tern and
Mukluk exploratory islands. Tern Island islocated less than
2 miles from the proposed Liberty gravel isand sitein
similar water depths and also is located inside the protective
barrier islands. By contrast, the Mukluk gravel island,
constructed by BPXA (previously SOHIO) in 1983, was
located in Harrison Bay in 49 feet of water outside the
barrier islands. Table I11.C-2 aso shows the Northstar
Project, which is being constructed in Gwydyr Bay about 50
miles northwest of Liberty, and the Endicott main
production island, located 7 miles to the west of the Liberty
location.

Table 111.C-2 shows that gravel island designs share many
common features, and that the same basic design can be
used in different water depths and locations. The principal
difference in the island designs is the slope-protection
material. The proposed Liberty Island includes an
additional design element not used in the exploration islands
or Endicott. A gravel bench with concrete slope protection
extends 40 feet from the base of the gravel-bag-protected
slope to the sea surface. The bench provides additional
dampening of wave energy and to further induce natural
formation of ice rubble.

I ce conditions, oceanographic conditions (waves and storm
surges), soil conditions, specifications for gravel-fill
material, and construction methods are integral parts of the
idand design. Because of concerns expressed about theice
and wave conditions, these two topics are addressed in more
detail below.

(2) Information on Wave and Ice Conditions

Thereis asubstantial amount of public and proprietary
information on oceanographic (waves) and ice conditionsin
the Beaufort Sea. One of the best summaries of
oceanographic information is the Climactic Atlas of the
Outer Continental Shelf Water and Coastal Regions of
Alaska, Volume 11, Chukchi-Beaufort Sea (Climatic Atlas)
(Brower et a., 1988). The principal summary of ice
conditions and methods for determining potential ice forces
isthe American Petroleum Institute Recommended Practice
2N (APl RP2N). Additional public and proprietary data
also have been collected for different portions of the
Beaufort Sea. At least 3 years of oceanographic data have
been collected in the Liberty areain conjunction with
previous exploratory activity.
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(3) Oceanographic Conditions

The major oceanographic conditions addressed in the
Liberty Island design are maximum and significant wave
heights and storm surges. Theisland must be designed to
avoid wave rideup and overtopping of the island working
surface. The dope-protection material must be able to
withstand damage from wave energy acting against the
island slope.

Based on hindcasting and design criteria devel oped for
previous offshore gravel islands, maximum wave heights
and storm surges for the area of the Liberty Iland are
expected to be on the order of 20 feet and 4 feet,
respectively. The specific design criteriato address the
potential oceanographic conditions BPXA used to design
the Liberty Iland will be verified by athird party during the
technical platform verification process. Although the
historic data for the Liberty site are relatively short (3
years), thiswill not prevent an exhaustive and valid
assessment of oceanographic design criteriafor the Liberty
Idland for the following reasons.

e  Oceanographic forces and processes are well
understood.

e Bottom contours, water depth, fetch distance (the
uninterrupted distance traveled by a wave), and other
features that will influence oceanographic forces at
Liberty are known and can be used to model and predict
oceanographic conditions for the Liberty site.

¢ Hindcasting methodologies are extensive and will take
into account all available information.

e  Other gravel islands and other offshore drilling
structures have been designed using similar hindcasting
methods and successfully operated in the Beaufort Sea.

e Hindcasting methods will provide conservative values
for maximum events.

e Design criteria can be selected based on longer return
events (typically, design criteria are based on a 100-
year return period) to further increase conservative
design.

The proposed Liberty IsSand design is similar to the Tern
gravel idand. The Tern gravel island experienced no wave
rideup or override events during exploratory operations.
This suggests that the Liberty design is appropriate for these
similar conditions. Whereas the Tern Island was used for
temporary exploratory activities and the proposed Liberty
Island will be for longer-term development and the design
criteria must account for the longer operating life of the
isdand. The methodologies, data, and proposed design
criteriafor the Liberty 1sland will be reviewed and verified
during the platform verification process.

(4) Ice Conditions

I ce poses two mgjor risks to the island—direct forces acting
against the structure that can cause lateral movement, and
rideup and overriding the slope of the island to potentially
damage surface equipment or injure personnel. The island
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must be designed with sufficient massto resist lateral forces
and with appropriate design features (for example, slope
angle and slope-protection material) to prevent ice rideup
and override.

The following considerations suggest that the proposed

Liberty design is safe for ice loads against the island.

e There has never been afailure asaresult of ice loads of
an artificial gravel island or other artificial structures
used for oil and gas activities in the Beaufort Sea.

e Themost likely ice forcesto be experienced at the
Liberty location will be from first-year ice. lceforces
from other types of ice such as multiyear, consolidated
rubble, or pack ice, would be larger, but these
conditions are not expected inside the barrier islands.

e  Other gravel islands with similar designs have
successfully operated in more significant ice conditions
than those expected at Liberty.

e  Operating experience, field studies, and research onice
mechanics that have been conducted in association with
earlier islands has demonstrate that natural rubble piles
formed at the base of the idand/sea level interface
provide additional resistance to ice loads on the island.
Measured ice loads have been minimal compared to the
design loads.

e Ternldand, the design of which is comparable to the
Liberty Island design, was used to drill three
exploratory wells during multiple seasons without
incident. Although atemporary exploratory drilling
island, the design basis was characteristic of alonger
term production island; ice loads were based on a
floating consolidated rubble field and a 100-year return
event.

e Thedesign criteriaused for Liberty Island were based
on the conservative methodologies and cal culations
found in APl RP 2N. Although evidence supports the
use of methodologies for calculating lower ice loads,
the APl RP 2N continues to use a conservative
approach in its calculations.

Preventing ice movement up the island slope and override
onto the working surface of the island isimportant to safety
of personnel and protection of production equipment.
Testimony from local residents confirms that significant ice
rideup/override events occur along the coastline and the
barrier islands. The following considerations suggest that
the proposed Liberty Island can be safely designed for ice
rideup and override.

+ Thedesign dope angle of 1:3 is greater than the natural
slope where override has occurred along the
coast/barrier idands.

< Thedopeangleof 1:3isdesigned to resist ice rideup.
The most susceptible time for icerideup isin early
freezeup when theiceisthin. The greater the angle of
the slope, the more force necessary to push the ice up
the slope; with a 1:3 slope, thin ice will buckle before
rideup.
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% The 1:3 slope has been used in other gravel island
designs. There have been no incidents of ice override
on pervious gravel isands used on the outer continental
shelf.

+ The proposed Liberty Island is located inside the barrier
isands. Wind- or wave-induced movement of iceis
limited by the short fetch distance.

+ Theisland provides three additional design features for
defense against potential ice rideup and override:

» an extended gravel bench between the main slope
and the sea surface to further dampen wave- and
wind-induced energy that could drive the ice up the
slope, and to facilitate natural rubble pile
formation;

» use of overlapping gravel bags on the upper portion
of the slope to provide frictional resistance against
ice movement up the slope; and

» ab-foot gravel bag berm above the height of the
working surface and around the perimeter of the
working surface, to provide additional frictional
resistance and to cause the ice to break under its
own weight at the berm, rather than extend farther
onto the isand surface.

(5) Slope Protection

The Liberty design includes 4-cubic-yard bags of gravel and
interlinking concrete as slope protection In addition, filter
cloth will be layered under both the gravel bags and the
concrete mats to prevent the leaching of sediment into the
water column. The following considerations suggest that
the dope-protection methods, including the use of gravel
bags proposed for the Liberty gravel island are appropriate.
e Gravel bags and concrete mats have been successfully
used as slope protection for other gravel islands and
other structures subjected to wave action and ice forces.

e There has never been a compromise of a gravel isand
that threatened safety of the island or facilitiesasa
result of damage to slope-protection armor.

e  Gravel bags proposed for Liberty will be 4-cubic-yard
bags, larger than the 2-cubic-yard bags used in earlier
gravel island designs, to provide greater mass agai nst
possible disorientation from wave or ice action.

e Gravel bagswill be constructed from polyester
meaterial, which isastronger and heavier material than
the polypropylene used in earlier islands. The bags will
sink in water rather than float removing them from
possible interaction with boat-propellers.

e  Gravel bagswill be located only on the upper 8 feet of
theisland slope and 7-10 feet above the splash zone to
minimize exposure to direct wave and ice action.

e  Gravel bags are separated from the water surface by a
40-foot gravel bench, which is designed to provide
further protection from direct wave and ice action.

The design of the Liberty gravel island is not susceptible to
the release of gravel-bag fabric into the water, as was
experienced for previous gravel islands. Earlier gravel
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islands included gravel bags placed below sealevel. When
these islands were permanently abandoned, recovery of the
bag fabric was hampered in deeper water due to poor
visibility to direct recovery operations and by the reworking
of the bag fabric into the body of theisland. Following
abandonment and over time, subsequent erosion and
reworking of the gravel fill exposed remnants of the bag
fabric. Although annual monitoring and recovery activities
were undertaken to retrieve exposed fabric, some fabric was
released. BPXA has stated that maintenance procedures
designed to prevent the loss of any gravel-bag fabric will be
implemented for the Liberty Project. We will review these
maintenance procedures to ensure that they are adequate to
prevent the loss of the bag fabric to the water, and that they
are conducted as stated. The location of the bags above the
splash zone will make recovery at the time of abandonment
easier and more thorough than on the predecessor islands.

A number of other slope-protection methods have been
considered for Liberty. Rip-rap (layered stones), concrete
blocks, concrete grout mats, and vertical steel sheetpiling
are possible alternative types of slope armor. These
aternative methods have been used on the North Slope
except for rip-rap (dueto lack of source material). Any of
these alternatives, or combination of one or more, could be
viable for Liberty Island.

Vertical sheetpiling is being used for the Northstar gravel
island. There has been considerable public concern that the
Liberty Island design is less safe than the Northstar design
because it uses gravel bags instead of sheetpiling. The
principal reason for using steel sheetpiling isto reduce the
volume of gravel fill and the size of the footprint of the
island that would be needed to achieve the same effective
defense against wave and ice rideup and override provided
by bag/concrete armored slopes. Vertical sheetpiling
requires less gravel-fill to achieve the same working surface
elevation. Because of the deeper water depth and higher
design wave heights and ice-override potential at the
Northstar location, a significant decrease in the footprint of
the island could be achieved using sheetpiling. Because of
the shallower water depths at Liberty, the savings would not
beasgreat. AlternativeV in the EIS eval uates the use of
steel sheetpile instead of gravel bags for the upper island
slope-protection system.

c. Pipeline Safety

The following provides information concerning pipeline

safety. Essential components of the applicant’s Proposal

that contribute to pipeline safety are:

e adesign basisthat meets or exceeds engineering design
standards and regulatory requirements;

e extrathick steel pipe;

o gspecially formulated steel to accommodate arctic
conditions;
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e pipeline buria depth of at least 7 feet, whichis more
than three times deeper than the deepest detected ice
gouge in the project areg;

e pipelinerouted to avoid areas of highest strudel-scour
concentration;

e pipeline designed to accommodate smart pigs;

e  proactive smart- pigging program to assess pipeline
integrity throughout the life of the project, which will
allow for identification of potential problems before
pipeline failure; and

e threeindependent state-of-the-art leak-detection
systems designed to detect leaks as low as 0.3 barrels
from the pipeline.

BPXA postponed the Liberty Project so that lessons learned
from the Northstar Project could be incorporated.
Experience gained from the Northstar pipeline construction
increases our confidence that the pipeline can be constructed
safely.

A more detailed description of components of the
applicant’s Proposal that contribute to pipeline safety can be
found in Section 11.A.3.

(1) Pipeline Concerns

Effects to the environment from oil released during a
pipeline failure are a major concern. Potential
environmental effects of the proposed pipeline on the
biological resources are analyzed in Section I11.C.2, 111.C.3,
and I11.D. Aspart of the right-of-way leasing process,
MMS and the State Pipeline Coordinator’ s Office for the
State of Alaskawill rigorously review BPXA’s proposed
design. If the agencies determine that additional measures
arerequired for environmental protection or design integrity
to ensure safety, the design could be modified, approval
could be denied, or approval could be based on conditions
or stipulations to address areas of concern. It isnot
expected that any modifications to the design that may be
required by the State Pipeline Coordinator’s Office and the
MMS will be outside of what is analyzed in thisEIS.
However, if asignificant changeisrequired that is outside
of what has been analyzed, a supplemental National
Environmental Policy Act document will be prepared.

(2) Description of the Noise Level Generated by Oil
Flowing Through the Pipeline

When the 12-inch ail pipeline isflowing at 65,000 barrels
per day, the linear velocity of the oil is about 4 miles per
hour. There are no restrictions (valves or openings) in the
buried pipeline to create noise. If you placed your ear
directly against the pipe, you probably would hear the il
flowing; however, with soil covering the buried pipelines
and insulation covering pipelines on the island and onshore,
any sound would be muffled, making it inaudible.
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d. Estimates of the Chance of an Oil Spill
Occurring Considering Historical Records
and Oil-Spill Prevention Designed into the
Liberty Project

(1) The Uncertainty of Estimating the Chance of an
Oil Spill Occurring Using Historical Spill Records

The uncertainty attached to estimating the chance of an
event occurring usually fitsinto one or more of the
following five categories. Idealy the data should fall into
Category 1, but such anideal rarely exists for most
applications.

1. Good, direct statistical evidence on the process of
interest is available.

2. The process can be desegregated with analytical tools,
such as fault tree, event trees, and various stochastic
models, into subprocesses, for which good, statistical
evidenceisavailable. Aggregate probabilities can be
constructed.

3. Nogood data are available for the process under
consideration, but good data are available for asimilar
process; and these data may be adapted or extended for
use either directly or as part of a desegregated model.

4. Thedirect and indirect evidence that is availableis poor
or incomplete and it is necessary to rely to avery
substantial extent on the physical intuition and
subjective judgment of technical experts.

5. Thereislittle or no available evidence, and even the
experts have little basis on which to produce a
subjective judgement.

Unfortunately, a very substantial portion of the problems
that society must deal with fallsinto categories 3, 4, or 5.
For Liberty, the analysis of the chance of an ail spill
occurring, from historical spill records, falls into categories
3 and 4, because the only offshore production that occurs
anywhere in the Arctic is at the Endicott Unit. To gain
insights, we look for similar historical data sets about oil
spills from production in different regions of the world,
athough we expect they might have different engineering
requirements due to their locations.

We review several historical oil-spill datasets and analytical
methods to provide insight and understanding about the
chance of a spill occurring from Liberty. These datasets do
not fully match conditions at Liberty, but they do represent
some similar factors. We use the results carefully,
understanding their limitations, and what the information
implies.

Therefore, we also must use professional judgment to factor
in all the engineering features applied to the Liberty Project
that are designed to prevent an oil spill. The engineering
data generally fall into categories 1 and 2, because direct
tests have been done on Northstar materials and pipe, and
information is available on external environment factors.
We expect that the Liberty pipe will behave similarly to
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Northstar, but at this time no specific tests have been
compl eted.

We recognize that for the Liberty Project, thereisa great
temptation to use quantitative techniques from historical
records to get a chance of an oil spill occurring as “the
answer.” Thisisnot an appropriate use, because there is not
enough direct statistical information. Quantitative
assessment on similar processes can provide understanding
and insight, but it can never capture all the factors, such as
engineering risk abatement, that are important to this
problem, and it should never become a substitute for careful
human judgement (Morgan, 1981). The likelihood of a spill
from a particular gravel island or pipeline really dependson
how well theidland or pipeline are designed, maintained,
managed, and monitored, plus the external factors relevant
to the location (for example, whether the pipelines could be
punctured by anchors or be subject to hurricanes or ice
forces).

(2) Spill Sizes for Estimating the Chance of an Oil
Spill Occurring Using Historical Spill Records

As might be expected, small spills (typically on the order of
less than 5 barrels) are more common than larger spills.
However, for estimating the chance of a spill occurring from
historical datasets, larger spills generally are the focus.
Such spills are better investigated and documented and are
more likely to cause environmental damage. In addition,
larger spills often persist long enough to impact areas far
removed from the origina spill site; the transport
mechanisms are frequently ocean currents and winds. For
this EIS, only spills larger than 500 barrels are considered.
From a numerical perspective, spillsfrom U.S. outer
continental shelf platforms and pipelines greater than or
equal to 500 barrels account for avery small fraction
(0.06%) of the total number of U.S. outer continental shelf
spills, however, such spills represent most (82%) of the
volume spilled, as based on 1971-1999 U.S. outer
continental shelf Gulf of Mexico and Pacific spill data.

(3) Estimating the Chance of an Oil Spill Occurring
Using Spill Rates using Historical Spill Records

For usto successfully estimate the chance of an oil spill
occurring from historical spill records, we must properly
develop and validate the database. 1deally, the database
should include a wide range of spill volumes over along
period of time from oil developments resembling the
prospective project. Because no databases exactly match
the Liberty Project in engineering scope or location, we use
the available databases but evaluate project-specific
considerations for Liberty.

In addition to a properly devel oped and validated database,
the computation of an oil-spill rate requires an exposure
variable. The purpose of an exposure variableisto balance
equally different oil developments that should have similar
probabilities for an oil spill for afixed size of spills. Sucha
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variableis required, because oil developments rarely
resemble each other. Two basic criteria for the selection of
an exposure variable are (1) it should be defined simply, and
(2) it should be a quantity readily estimated. The
verification of a potential exposure variable includes a
demonstration that the exposure variable generates equal
values, in astatistical sense, for oil developments with
similar oil spill histories.

For oil spills, numerous such variables arein use, including
historic volumes of oil produced/transported, number of
wells drilled, well-years, and pipeline mile-years. Each of
these exposure variables has an assigned application; for
example, “wellsdrilled” would be used to compute the
chance of a gas blowout during development drilling.
Moreover, two different variables may be used for
computing the chance of a spill from the same segment of
an oil development; for example, both historic volumes of
o0il produced/transported, and pipeline mile-years are used to
estimate the chance of a spill from the same pipeline.
However, in thislatter case, caution must be exercised,
because different databases often are used when developing
exposure variables.

We review several historical oil-spill datasets and analytical
methods to provide insight and understanding about the
chance of a spill occurring from historical oil-spill records
applied to the Liberty Project. This EIS summarizesthe
information that we use to eval uate the chance of an oil spill
occurring from historical spill records and includes al oil-
spill records available to us at the time of this draft EIS.
Thisinformation includes MMS, CONCAWE, and Alaska
North Slope data. The MMS ail-spill dataiis from the Gulf
of Mexico and Pacific Outer Continental Shelf. The
CONCAWE oil-spill datais from onshore European
pipelines, and the Alaska North Slope oil-spill dataisfrom
onshore Alaska North Slope facilities and pipelines.

Table I11.C-3(a) shows the datasets and the exposure
variables used to estimate the probability (expressed as
percent chance) of an oil spill occurring from historical oil-
spill records. The exposure variables used are either volume
of oil produced or pipeline miles or well years. None of
these exposure variables will produce differences in spill
occurrence between any of the alternative pipeline designs.
Because the pipelines for the alternatives are al of similar
length or the same amount of oil will be produced regardless
of pipeline design. Estimates of an oil spill occurring from
spill rates derived from historical oil spills can not be used
to differentiate spill occurrence among the alternative
pipeline designs. With the exception of the single wall pipe
there are no historical oil spill datafor the aternative
pipelinedesigns. The reader isreferred to Table I1.C-5 for
information on pipeline failure probability by pipeline
design. Inthe following sections all the probabilities are all
expressed as percent chance.
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(a) The MMS Outer Continental Shelf Spill Rate Based on
Volume

We (MMYS) base our spill rateson historical U.S. outer
continental shelf platform and pipeline spill data we derive
principally from Gulf of Mexico and Pecific coast oil
developments. We use the Gulf of Mexico and Pecific spill
data because we have a high confidence in the integrity of
the spill data set. We require these spill data from industry
and verify each spill through Federal investigation with
regard to occurrences, volumes, and causes. Other datasets
are not as comprehensive, may contain voluntary
information, and have not always undergone the quality
assurance that the MM S outer continental shelf data have.
Thus, comparisons among datasets are difficult, because one
cannot ensure they were gathered in the same way. Because
the database is for the outer continental shelf, the platforms
are marine and the pipelines are submarine. Platform spills
include blowouts, platform damage/accidents, and spills
from storage tanks on or near the platform. We use volumes
of oil produced as the exposure variable on which we base
our spill estimates. Our rationale for selecting this exposure
variable is that the volume of oil produced isareadily
available and verifiable number. 1t also meets the linear
relationship between expected number of spills and the
exposure variable. The combined Gulf of Mexico and
Pacific outer continental shelf spill rates for oil spills greater
than or equal to 1,000 barrels are:
e 0.32 platform spills per billion barrels of oil developed
and
e 1.33 pipeline spills per billion barrels of oil transported.

These U.S. outer continental shelf oil-spill statistics
represent cumulative activity on the outer continental shelf.
They are not meant to be predictive for a particular platform
or pipeline segment or give “the answer” for a specific
project. Asnoted earlier, they can provide some insight.
What they say isthat on a historical basis, we would tend to
see a spill somewhere along the 24,000 miles of pipelinein
the Gulf of Mexico and Pacific for every 750 million barrels
of ail that flows through all the lines. We cannot say where
that spill would occur.

Likewise, we would expect to see a spill from one of the
nearly 4,000 platformsfor every 3.1 billion barrels
produced. They do not tell uswhich platform would have
the spill. Thelikelihood of a spill from a particular platform
or pipeline segment really depends on how well theisland
or pipeline are designed, constructed, maintained, and
monitored, plus the external factors relevant to the location
(for example, hurricanes, ice forces, amount of other vessel
traffic, whether pipelines could be punctured by anchors).
For perspective, few platforms have had spills greater than
1,000 barrels—11 of the nearly 4,000 platforms since 1964.
All but two of these occurred more than 24 years ago, with
the last platform spill occurring in 1980. Sixteen pipeline
spills greater than 1,000 barrels have occurred over the
24,000 miles of pipeline since 1964.
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Using the combined Gulf of Mexico and Pacific outer
continental shelf dataasit isand volume as an exposure
variable, we estimate a 4% chance of one or more spills
greater than or equal to 1,000 barrels occurring for the
Liberty production island, and a 15% chance for the 6-mile
offshore pipeline (Table 111.C-3b). Another way of saying
thisisthat there is a 96% chance of no spills greater than or
equal to 1,000 barrels occurring from the Liberty facilities
and an 85% chance of no spills from the Liberty offshore
pipeline. BPXA proposes to use an extensive set of
engineering design parameters to prevent oil spills from
occurring in the Liberty Project. We discuss these
parametersin Section I111.C.1.d(4).

(b) Alaska North Slope Spill Rate Based on Volume

Drilling procedures for Liberty will be the same as on the
onshore Alaska North Slope, and the geologic
characteristicsare similar. Thus, drilling and spill datafrom
the Alaska North Slope provide insights for Liberty.

Hart Crowser (2000) compiled a spill database for the North

Slope of Alaska from 1968-1999 using as may sources of

information as were made available. The following

organizations made information available to either Hart

Crowser for this study or the MM S Alaska OCS Region

previously:

e The State of Alaska, Department of Environmental
Conservation;

e TheU.S. Department of the Interior and the Alaska

Department of Natural Resources Joint Pipeline Office;

The Alyeska Pipeline Service Company;

USDOI, MMS, Alaska OCS Region;

BPXA;

ARCO Alaskalnc.; and

Qil Spill Intelligence Newsletter.

The oil-spill data were collated and evaluated for
completeness and comprehensiveness. Private industry
provides oil-spill information to the Department of
Environmental Conservation according to the State of
Alaska Regulations 18 AAC 75. Thetotals are based on
initial spill reports and may not contain updated
information. We obtained written oil-spill reports on most
of the spills greater than or equal to 500 barrels. Based on
the information obtained, we believe the database is most
complete for the years 1985-1998 for spills greater than or
equal to 500 barrels. We cannot validate that the spill
records are complete before 1985 due to missing or
incomplete documentation.

The Alaska North Slope oil-spill analysisincludes onshore
oil and gas exploration and development spills from the
Point Thompson Unit, Badami Unit, Kuparuk River Unit,
Milne Point Unit, Prudhoe Bay West Operating Area,
Prudhoe Bay East Operating Area, and Duck Island Unit
(Endicott). The Alaska North Slope datainclude spills from
onshore pipelines and onshore facilities.
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The compiled database has no crude oil spills on the North
Slope resulting from well blowouts and no facility or
onshore pipeline spills greater than 1,000 barrels for the
years 1985-1998. Thus, we turn to data on spills greater
than or equal to 500 barrels.

The Alaska North Slope rates for crude oil spills greater

than or equal to 500 barrels from 1985-1998 are

o 0.48facility spills per billion barrels of oil developed
and

e 0.12 pipeline spills per billion barrels of oil transported.

Strictly using the Alaska North Slope data asit is from
1985-1998, we estimate a 6% chance of one or more spills
greater than or equal to 500 barrels occurring for the Liberty
production island, and 1% chance for the 6-mile offshore
and onshore pipeline (Table I11.C-3c). Given the estimated
rates for spills greater than or equal to 500 barrels, we know
that spill rates for spills greater than or equal to 1,000
barrels must be lower, because the distributions always have
alogarithmic relationship between the increase in spill
category and the decrease in the number of spills from each
category.

These spill occurrence rates for spills greater than or equal
to 500 barrels could be conservative, i.e., higher spill rates
than could be estimated using the entire North Slope spill
record. The spill rate above is based on 1985-1998 data
(excluding the record from 1969-1984) because of
uncertainties as to whether the lack of crude oil spills
(greater than or equal to 500 barrels) before 1985 indicated
afailureto report or maintain records of such spills.
However, other spills were reported before that time, and it
is possible that no crude spills of 500 barrels or more
occurred before 1985.

Using the entire North Slope record of 12.221 billion barrels
of production from 1969-1998, with the same five crude oil
spills greater than or equal to 500 barrels as 1985-1998, the
overall rate dropsto 0.41 spills per billion barrels (0.33 from
facilities, 0.08 from pipelines). The estimated chance of one
or more crude oil spills greater than or equal to 500 barrels
occurring as aresult of producing 0.120 billion barrels from
Liberty is 5%, 4% for facility spills, and 1% for pipeline
spills

Using both spill rates as a range the estimated chance of
occurrence of one or more crude oil spills greater than or
equal to 500 barrelsis 5-7%, with a 4-6% chance of one or
more from the facility, and the chance of one or more
pipeline spills of the same magnitude as 1%.

For context, the following compares actual oil-spill data
from the Endicott Unit to what we would estimate the
chance of a spill greater than or equal to 500 barrels
occurring using Alaska North Slope spill rates from 1985-
1998. The only offshore facility and pipeline in the Arctic
is Endicott. The Hart Crowser (2000) study compiling spills
on the Alaska North Slope found no spills greater than or
equal to 100 barrels from Endicott. The Endicott facility is
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the first offshore production in the Beaufort Sea. Endicott
began production in 1986 and has produced 388 million
barrels through 1998. Based on State of Alaska,
Department of Environmental Conservation spill records
from 1986-1998, there were approximately 24 crude oil
spillsof 1 gallon or greater. The 24 crude oil spills range
from 1-420 gallons (0.02-10 barrels).

Using the Alaska North Slope oil-spill rate and 388 million
barrels of produced oil from Endicott, we would estimate a
17% chance of one or more spills greater than or equal to
500 barrels from the Endicott Facility, or an 83% chance of
no spills greater than or equal to 500 barrels occurring., For
the pipeline we would estimate a5 % chance of one or more
spills greater than 500 barrels occurring or a 95% chance of
no spills occurring . In fact our estimates would be correct.
It is more likely that no spills greater than or equal to 500
barrels, would occur while producing 388 million barrels.

In reality, no spills greater than or equal to 500 barrels have
occurred at the Endicott Unit while producing 388 million
barrels.

(c) European Onshore Pipeline Spill Rate based on Mile-
Year

The Northstar EIS (U.S. Army Corps of Engineers, 1999)
uses CONCAWE data to estimate the chance of a spill for
onshore and offshore pipelines. The CONCAWE database
covers crude oil and petroleum product pipelines that run
cross-country in Western Europe. It includes estuary
crossings but not submarine sections running cross-sea. The
CONCAWE exposure variable is length dependent. The
CONCAWE method was used to compare the relative
differences among the Northstar EIS alternatives, which had
varied pipeline lengths offshore and onshore, and was
applied to the offshore and onshore pipeline segments
separately.

The CONCAWE spill rate for spills greater than or equal to
1,000 barrelsis 1.8 spills per year for 10,000 miles of
pipeline (or 0.00018 spills per mile-year).

By this method, we estimate the chance of one or more
spills greater than or equal to 1,000 barrels for the Liberty
offshore pipeline length is 1.1-1.6%. For the onshore
pipeline, we estimate 0.4-0.8% (Table I11.C-3d).

(d) Outer Continental Shelf Spill Rate Based on Mile-
Year and Well-Year

The Canadian firm of S.L. Ross Environmental Research
Ltd. estimated the chance of ablowout or a spill for Liberty
(S.L. Ross Environmental Research Ltd., 1998). The S.L.
Ross exposure variables are well-years and pipeline mile-
years. They base their analysison MM S outer continental
shelf data from the Gulf of Mexico and Pacific. Lanfear and
Amstutz (1983) express caution about using spills per
pipeline mile-year from the MM S outer continental shelf
datawithout further statistical study.
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The S.L. Ross spill rate for spills greater than or equal to
1,000 barrelsis:

e 0.000036 spills per well-year and

o 0.00025 spills per pipeline mile-year.

For the sake of comparison, S.L. Ross uses 0.00025 spills
per pipeline mile-year, whereas CONCAWE provided
0.00018 spills per pipeline mile-year. These values are
Similar.

By this method, S.L. Ross estimates the chance of one or
more spills greater than or equal to 1000 barrels for the
offshore pipelines between 4.2 and 6.1 milesin length is
1.6-2.3%. For the onshore pipelines between 1.5 and 3.1
milesin length, S.L. Ross estimates a 0.6-1.2%. For the
gravel idand, S.L. Ross estimates 0.0008% (Table 111.C-3e).

(e) U.S. Petroleum Product Pipeline Spill Rate based on
Mile-Year

Hovey and Farmer (1993) conducted an analysis of U.S.
petroleum product pipelines from 1982-1991. The exposure
variable was pipeline mile years. They base their analysis
on pipeline accidents reported to the U.S. Department of
Transportation. These pipelines are onshore and offshore
and carry other petroleum productsin addition to crude oil.

The Hovey and Farmer rate was 0.000888 spills per pipeline
mile-year for spills greater than or equal to 5 or 50 barrels
depending of the reporting requirement. In afollowup
article, Hovey and Farmer (1999) indicate that the rate at
which pipeline accidents occur show no significant change
over the last sixteen years. The U.S. Department of
Transportation spill rate for spills greater than or equal to
1,000 barrels from 1986-1998 is 0.0002312 spills per mile-
year. By this method, we estimate the chance of one or
more spills greater than or equal to 1,000 barrels for the
Liberty offshore pipeline length is 1.4-2.1%. For the
onshore pipeline, we estimate 0.5-1.1%.

(4) Consideration of Oil-Spill Prevention Designed
into the Liberty Project

As suggested by Morgan (1981), it isimportant to look at
what may be the cause of spills and to see that the project
has accounted for these potential events. The use of Gulf of
Mexico and Pacific data has drawn criticism due to obvious
differencesin habitat, climate, boat and barge traffic, and
other conditions. On the one hand, it has been argued that
the different operating conditions in the Arctic increase the
chance compared to the Gulf of Mexico or the Pacific. On
the other hand, the main causes of pipeline oil spillsin the
outer continental shelf database (anchor and trawl dragging)
are not present for a buried pipeline in the Arctic, which
suggest alower chance.

(a) The Liberty Gravel Island

Significant spills from outer continental shelf platforms, on
which the 4% chance of a gravel idand spill is based, were
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due to blowouts, storage tank ruptures or leaks, vessels
collisions with offshore platforms or hurricanes. The four
spills greater than or equal to 500 barrels on the Alaska
North Slope from 1985-1998 were due to tank leaks or
corrosion and an explosion.

All five of the blowout events with an oil spill greater than
or equal to 500 barrels occurred between 1964 and 1970.
Following the Santa Barbara blowout in 1969, amendments
to the Outer Continental Shelf Lands Act and implementing
regulations significantly strengthened safety and pollution
prevention requirements for offshore activities. Well-
control training, redundant pollution prevention equipment,
and subsurface safety devices are among the provisions that
have been adopted in the regulatory program. The absence
of an oil spill greater than or equal to 500 barrels from an
exploration or development well blowout since 1970 reflects
the success of a more stringent and rigorous regulatory
program. Likewise, there have been no such blowout spills
from al the North Slope drilling operations onshore and in
State waters. Drilling procedures are comparable on the
Alaska North Slope and in the Gulf of Mexico, and the data
support each other.

The chance of an oil spill occurring from ablowout on
either an exploration or a development well is extremely
small. Better geologic knowledge from exploratory drilling
results, additional and more comprehensive 3-dimensional
seismic analysis, and correlation with similar reservoirs
provide for even better well control for development
drilling. Industry has drilled four exploratory wellsinto the
Liberty Prospect. Thisinformation provides substantive
understanding of the geologic and engineering
considerations for safe drilling activity. Additional 3-
dimensiona seismic data have been collected and analyzed,
which further improves understanding and knowledge of the
reservoir. The Liberty Project will produce from the
Kekiktuk formation, which is the same formation that has
been producing for over 14 years at the nearby Endicott
Field.

The nearly 4,000 platforms and the level of vessel trafficin
the Gulf of Mexico is orders of magnitude higher than that
in the Beaufort Sea. The chance of a spill from a vessel
collision with the Liberty production island is negligible.

The prime cause of spills on outer continental shelf
platforms and the Alaska North Slope is leaks from or
damage to storage tanks. The last significant outer
continental shelf platform spill wasin 1980 from atank
overflow. The storage tanks at Liberty include a 3,000-
barrel diesel storage tank, a 2,000-barrel slop-oil tank, a
5,000-barrel produced water tank, and 17 diesel storage
tanks, each with a capacity of 9,350 barrelstotal (BPXA,
2000b). The design and nature of the Liberty gravel island
does not lend itself to damage of storage tanks from causes
that are external to the island and that would result in a spill
entering the ocean.
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This conclusion is based on several facts. The working
surface of theidland is set back more than 60 feet from the
water’s edge. Theidland has a 40-foot wide bench that is 6
feet above sea level and a 24-foot wide 8-foot high berm of
gravel bags. All diesel storage tanks at Liberty will be
constructed in accordance with American Petroleum
Institute Standard 650. As such, they may not be riveted or
bolted and must have a cathodic protection system or other
approved corrosion protection where soil conditions
warrant. They must be equipped with aleak-detection
system that an observer can use from outside the tank to
detect leaks in the bottom of the tank. All hydrocarbon
storage tanks at Liberty will be double walled, which would
contain any leaks and spills from the inner tank. The
volume of this containment space is 10% of the maximum
capacity of the storage tank. All tanks at Liberty will have
secondary containment, as required in 30 CFR
250.300(b)(5). The permanent 3,000 barrel diesel storage
tank islocated on araised platform with a seal-welded floor
and a seal-welded 6-inch high toe board providing an
additional 100 barrels of containment. Secondary
containment for the diesel storage tanks consists of a diked,
lined area with atotal containment capacity of 550 barrels,
the volume of the largest tank in the diked area. If a spill
were to occur from a storage tank at Liberty, secondary
containment would keep it from reaching the marine
environment. If secondary containment failed, the gravel
island’ s working surface is sloped to direct surface runoff to
drainage swales located along the edges of the island surface
(BPXA, 2000a:Fig.12-1). These swalesdirect liquidsto
stormwater sumps located on the north, south, and east sides
of theisland. Each sump has storage capacity of 7,660
galons with a combined capacity of 22,980 gallons. The
porosity of the gravel aso would work to keep oil on the
island. Taking all these pollution prevention measures into
consideration, it islikely that spills from storage tanks
would be contained on the island itself.

Gravel Idand Conclusion: Using outer continental shelf
spill rates, we estimate a 4% chance of one or more spills
greater than or equal to 1,000 barrels occurring for the
Liberty IsSand. Using Alaska North Slope spill rates we
estimate a 6% chance of one or more spills greater than or
equal to 500 barrels occurring for the Liberty Island. Based
on the MMS outer continental shelf and Alaska North Slope
spill data, leaks from storage tanks are the most prevalent
cause of spills from platforms and facilities. The design
factorsfor Liberty Iland should contain these types of tank
spills and/or keep them from entering the water. Taken
together, pollution prevention and island design measures
are in place for the most likely types of accidents. If a
chance of occurrence must be estimated, we would estimate
that the chance of a significant spill that occurs and then
enters the water from the production island would be less
than 1%.
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(b) The Liberty Offshore Pipeline and Detailed Pipeline
Engineering Considerations

Using the outer continental shelf database, we estimate a
15% chance of one or more spills greater than or equal to
1,000 barrels occurring from the offshore pipeline. Between
1964 and 1999, companies reported 16 spills of 1,000
barrels or more from outer continental shelf pipelines. All
but one of these were caused by aforce external to the
pipeline. Eleven involved anchors or trawl gear, one was a
mud slide and weld failure, one was due to corrosion, two
were hurricane related and one was due to a jack-up barge
on the pipeline.

The usual cause of pipeline breaksisfrom an anchor or
trawler drag. Burial of the Liberty pipeline and the project’s
location in aremote area away from commercia shipping
and fishing would eliminate this potential cause of aleak. If
this principal cause of pipeline leaksis eliminated, it is
reasonable to expect that the chance of an oil spill occurring
for the Liberty pipeline would be reduced accordingly.

Only one spill was caused by corrosion of the pipe itself,
and thiswasin 1973. Adjusting for the anchor and trawler
events, the chance of other events occurring is about 5%.

BPXA has designed the Liberty pipeline to address
corrosion and other external forces that could be present in
the Arctic.

The three greatest risks to the integrity of the Liberty
pipeline are trauma, corrosion, and construction. Other risks
also are discussed.

1) Trauma

Traumafrom ice keels, strudel scour, and thaw settlement
have been mitigated specifically through engineering
design. The pipeline burial depth (7 feet) is more than four
times the depth of the 100-year average return period ice-
keel gouge (1.59 feet) and more than two times the depth of
the design ice-kedl gouge (3.0 feet), which has a 3,600-year
average return period. For strudel scour to affect the
integrity of apipeline, it must be deep enough to cause a
free spanin the pipeline. A strudel scour that causes any
free span at the pipeline depth has an average return period
of more than 1,350 years. A strudel scour that causes a
significant free span, more than 100 feet at the pipeline
depth, has an average return period of more than 29,000
years. The maximum anticipated thaw settlement for the
Liberty pipelineis 1-foot. The pipelineis designed to
handle the pipe deformation that could occur from ice-keel
loading, which is potentially much greater than can occur
from thaw settlement.

The Liberty pipeline is designed to operate without |eaking,
evenif all of the potential sources of failure (ice gouging,
strudel scour, settlement) occur at the same time and same
location. Thisis an extraordinarily conservative design
basis.
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2) Corrosion
Corrosion also is mitigated through engineering design.

The pipeline is designed with an extra thick steel wall,
which provides extra protection against corrosion. If the
design the pipeline were based strictly on pressure
containment, the wall thickness of the pipeline would be
less than one-half of its current design.

The pipeline has a two-layer fusion-bonded epoxy coating
for corrosion protection. Thefirst layer prevents the bare
metal from being exposed, and the second layer protects the
first layer.

The pipeline has a cathodic protection system, which
protects the pipe from corrosion.

The pipeline will have an extensive monitoring program
using smart pigs (to see what's happening to the pipeline
before aleak could occur) on a pre-established frequency.
Thisis apreventative practice. The type and frequency of
pig runs proposed by BPXA are not commonly done in the
Gulf of Mexico. For existing pipelines, pigging to monitor
pipe integrity is rarely done and usually isin response to an
indication of a problem and not as a preventative measure.
Corrosion rates or pipeline deformation, if they occur at all,
occur over aperiod of years, and frequent pigging is not
necessary. However, BPXA has proposed a proactive and
definitive monitoring program for the offshore portion of
the pipeline that exceeds practices in the Gulf of Mexico
and that will be reviewed and approved by the MM S and
State Pipeline Coordinator’s Office as part of the Quality
Assurance Program for this pipeline.

3) Construction

Construction issues are mitigated through Quality
Assurance/Quality Control programs that are used during
the construction phase of the project.

Construction includes an extensive Quality Assurance
Program for testing welds (100% x-ray and ultrasonic tests
of al welds).

The Liberty pipeline will be of asimilar design to the
Northstar pipeline and should perform similarly. For the
Northstar pipeline, four progressive full-scale pipe bend
tests were conducted to verify that the pipeline would not
leak (full-scale tests are the best method for verifying the
design). Three of these tests included a purposely induced
welding flaw. The loads used during the tests were many
times what is expected and the pipe performed as expected,
without developing any leaks. Even with the induced flaws
and higher loads, the pipe tested to 10% strain without
leaking; an order of magnitude greater than the expected
strain and more than five times the design strain. Such full-
scale tests are not commonly conducted for other outer
continental shelf pipelines. We are not aware of any other
offshore pipeline that has been designed and tested to this
level of design.
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The Liberty pipeline will be specifically designed for this
application. Everything about it will be designed
specifically for the Liberty Project including pipe chemistry,
pipe material testing, and pipe strength properties.

4) Other Risks

In addition to the above, the following considerations
contribute to reducing oil spills for the Liberty pipeline.

No subsea connectors, valves, etc., which potentially could
cause small leaks, will be installed on the subsea portion of
the pipeline.

The pipeline design will be subjected to extensive third-
party review by individuals with expert academic and/or
professional experience on al the aspects of the design (ice
gouge, strudel scour, thaw settlement, shore approach,
corrosion protection, welding, metallurgy, geology,
mechanical engineering). The MMS and State Pipeline
Coordinator’s Office’ s engineering staffs and six third-party
consultants will conduct in an independent review of the
pipeline design and design basis.

BPXA will use best available technology for leak detection.
BPXA is proposing to use a combination of mass-balance
line-pack compensation and pressure point analysis with a
detection threshold of 0.15% of throughput. This exceeds
State regulatory standards by an order of magnitude. They
also propose to use the LEOS leak-detection system, which
will further lower the leak detection threshold to 0.0005% of
throughpuit.

The pipelineis designed so that “smart pigs,” electronic
pipeline evaluation tools, can be run through the pipeline.
Smart pig runs are scheduled on aregular basis to monitor
the condition of the pipeline, so that remedial action can be
taken before the pipeline fails. The pigswill be ableto
monitor the shape of the pipeline to determine if it has been
bent or dented and also monitor the thickness of the pipeto
determine if the pipeis corroding or has been gouged in
some way.

Offshore Pipeline Conclusion: Using the outer continental
shelf database, we estimate a 15% chance of an oil spill
from the offshore pipeline. Adjusting for anchor and
trawler events, the chance of other events occurring is about
5%. The CONCAWE and S.L. Ross estimates range from a
1.1% to a 2.3% chance of an oil spill occurring from the
offshore pipeline.

The BPXA Proposal includes detailed design, testing,
quality assurance, mitigation, and monitoring to ensure the
safety of the pipeline. If achance of a spill occurring must
be given, our best professional judgement, given the above,
isthat the chance of a significant oil spill from the Liberty
offshore pipeline isless than 1%.
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(5) Overall Liberty Offshore Conclusions

The analysis of historical oil-spill rates using different
methods providesinsight, but not definitive answers, on
whether oil may be spilled from a site-specific project such
as Liberty. Engineering risk abatement and careful
professional judgment are key in confirming whether a
project will be safe.

We base our conclusion on the insights gathered from the
historical spill-rate analyses and consideration of oil-spill
prevention applied to Liberty. All showed alow likelihood
of aspill, on the order of aless than 1% to a 6% chance.
More importantly, we also base our conclusion on the
engineering design factors that BPXA hasincluded in the
project, especialy for the buried pipeline.

We conclude that the designs for the Liberty Project would
produce a minimal chance of asignificant oil spill reaching
the water. If an estimate of chance must be given for the
offshore production island and the buried pipeline, our best
professional judgment is that the chance of an oil spill
greater than or equal to 500 barrels occurring from the
Liberty offshore project and entering the offshore watersis
on the order of 1%.

e. Sizes of Oil Spills Analyzed in this EIS

For purposes of analysisin this EIS, we have identified
several different sizes of possible oil-spills. A possible ail
leak may originate from facilities or pipelines, both onshore
and offshore (see Table I11.C-4 and Table A-2 in Appendix
A). Section I1.A.1.b(3)(d) provides the rationale and
information we used to determine each of the sizes of
possible offshore pipeline spills. Additiona rationale and
information we used for determining the possible spill sizes
for facility, onshore pipeline, diesel, and small operational
spills are described in Appendix A. Those volumes also are
used for all the alternatives, because all of the pipelines and
facilities evaluated in this EIS are designed to carry the
same amount of product and meet the same environmental
conditions.

(1) Sizes of Possible Pipeline Spills

The sizes of possible offshore pipeline leaks are determined

by severa key factors:

o whether or not the spill is greater than the detection
limit for pressure-point analysis and mass-balance line-
pack compensation (this detection limit is 0.015% of
the flow rate, which for Liberty’s 65,000 barrels per
day maximum production is about 97.5 barrels per
day);

e whether or not the LEOS or LEOS-equivalent leak-
detection system works,

o if LEOS or LEOS-equivalent leak-detection system
does not work, the pipeline inspection processis
implemented and detects a spill; and
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e whether or not the outer pipeline contains the spill for
the pipe-in-pipe and pipe-in-HDPE pipeline.

(a) Sizes of Offshore Pipeline Leaks Assuming LEOS is
Working

The pressure-point analysis, mass-balance line-pack
compensation, and LEOS systems are included as part of the
Proposal. They are described in Section I1.A.1.b(3)(b). The
pressure-point analysis and mass-balance line-pack
compensation detection system can detect a spill rate above
97.5 barrels per day. Although unlikely, if thistype of leak
happens, it probably would be caused by external forces (ice
gouging, strudel scour, etc.) and could result in aleak to the
environment of up to approximately 1,580 barrels,
regardless of the pipeline design. See Section
I1.A.1.b(3)(d)2) for the description factors used to arrive at
that volume.

If the possible leak isless than 97.5 barrels per day, it would
be detected by the LEOS systems within 1 day or less and
could result in aspill of 125 barrels or less. See Section
11.A.1.b(3)(d)3) for the description of the factors used to
arrive at thisvolume. The most likely cause for this type of
leak would be corrosion, a small defect during welding, or
from a defect when the pipe was manufactured. If thistype
of leak occursto asingle-wall pipe or to the flexible pipe
system, the leak would be to the environment. If it occursto
the pipe-in-pipe or pipe-in-HDPE systems, there would be
two outcomes:
e Boththeinner and outer pipe could leak, and the leak,
125 barrels or less, could enter the environment.
e Thecarrier or inner pipe could leak, but the leak could
be contained in the outer pipe and the oil does not enter
the environment.

For purposes of analysis the EIS assumes the oil within the
annulus between the inner and outer pipe can be removed
and the annulus cleaned and dried. The details of this
procedure are unknown, but if a pipe-in-pipe or pipe-in-
HDPE designsis selected, cleanup and repair procedures
would need to be developed. The oil and any chemicals or
water used in the cleaning process would need to be
disposed in an approved manner. Under this scenario, we
assume the oil would not enter the environment.

(b) Sizes of Offshore Pipeline Leaks Assuming LEOS is
Not Working

The description for possible spill sizesif the LEOS system
is not working is more complicated. If the leak rate is above
the pressure-point analysis and mass-balance line-pack
compensation detection rate, it could result in aleak to the
environment of up to 1,580 barrels, regardless of the
pipeline design, the same as described above.

If the leak rate is below the pressure-point analysis and
mass-balance line-pack compensation rate of 97.5 barrels
per day, the spill would be detected by pipeline inspection.
If the daily LEOS test determines the LEOS system is not
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functioning correctly, BPXA would rely on the visual (open
water, broken ice, or solid ice) inspections. The pipeline
route is visually inspected weekly year-round. However,
during solid-ice conditions, visual inspections may not
detect aleak under the ice, and an inspection program that
makes bore holes through the ice would be implemented on
amonthly basis. In addition to weekly inspections, there are
an additional three helicopter trips weekly during summer
and winter to the Liberty facility. Although these flights are
not looking solely for oil spills, they may assist in detecting
one.

Therefore, for the single-wall and flexible pipe systems,

there are two possible outcomes:

e During open-water or broken-ice conditions, oil could
be observed within 7 days and could result in aspill up
to 715 barrels. See Section 11.A.1.b(3)(d) for the
description of how the volume of the spill was
calculated.

o If theleak occurs during solid-ice conditions, the spill
could continue for up to 30 days before the bore-hole
inspection would detect the spill, which could result in
aspill of up to approximately 2,956 barrels. See
Section 11.A.1.b(3)(d) for adescription of the how the
volume of the spill was calculated.

For the pipe-in-pipe and pipe-in-HDPE designs, there are

three possible outcomes:

e Boththeinner and outer pipe leak, and the leak enters
the environment, this would be classified asa
containment failure. Asabove, if aleak occurs during
open water or broken ice, the spill size could be up to
715 barrels; if it occurs during solid ice, the spill size
could be up to 2,956 barrels.

e Thecarrier pipe leaks, but the leak is contained inside
the outer pipe, this would be classified as a functional
failure. Thisevent could result in different outcomes.
Asthe oil fills the annulus, the pressure within the
annulus will increase and the leak may be discovered in
the process, or it may completely fill the annulus. The
annulus for the pipe-in-pipe systems could hold about
1,325 barrels, and the annulus for the pipe-in-HDPE
could hold about 1,725 barrels. For this scenario, the
outer pipe containsthe oil. The EIS assumes the oil
within the annulus of the pipe can be removed and the
pipeline can be cleaned and dried. The details of this
procedure are unknown, but if pipe-in-pipe or pipe-in-
HDPE design is selected, detailed cleanup and repair
procedures would need to be developed. The oil and
any chemicals or water used in the cleaning process
would need to be disposed of in an approved manner.

e When the annulus fills with oil, the outer pipe may not
be able to handle the pressure and aleak could develop.
We know the outer plastic pipein the pipe-in-HDPE
aternative cannot withstand all the pressure that could
develop, if theinner pipe wereto leak. Thiswould
subject the outer plastic pipe to higher operating
pressures used for transporting the oil, and the plastic
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pipe likely would fail. The outer steel pipe in the pipe-
in-pipe design is stronger. However, it seemslogical
that both designs would have a designed pressure
release or failure mechanism at the onshore gravel pad
that would allow the release of pressure and oil at the
onshore gravel pad, before the pressure exceeded the
design criteriafor outer pipeline. (Otherwise, the result
would be aleak somewhere along the offshore portion
of the pipeline.) Thiscould result in arelease of ail,
which we estimate could be up to about 720 barrels, the
same as the other onshore spills.

(c) Sizes of Onshore Pipeline Leaks

Onshore pipeline spills could be from either a pinhole leak
or aguillotine cut. The spill sizes for a possible onshore
pipeline spill include a pinhole leak of 720 barrels or aleak
of 1,142 barrels from a guillotine cut.

(2) Sizes of Possible Gravel Island Spills

Asidentified in Appendix A, the EIS also evaluates severa
other sizes of spillsthat could occur from sources other than
the offshore pipeline. The description and logic we use to
estimate the sizes of these spills also isdescribed in
Appendix A. The EIS evaluates a possible facility spill of
925 barrels at the production island and a possible diesel
fuel spill from a storage tank of 1,283 barrels.
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2. Large Oil Spills

A major concern we heard during scoping was the potential
effects of oil spills. We define large oil spills as greater than
or equal to 500 barrels. Thisintroduction summarizes the
assumptions we use to analyze large oil spillsfor each
aternative. The section locations for the analysis of small
and very large spills are shown under Locations of Oil Spill
Analyses.

The assumptions about large oil spills are a mixture of

proj ect-specific information, modeling results, statistical
analysis, and professional judgement. For details on any of
these points, please read Appendix A and Sections111.C.1.d
and e. Wefed thisisthe basis for understanding
discussions about the effects of oil spills on resources of
concernin Sections111.C, IV.C, and IV.D.

For purposes of analysis, we assume one large spill occurs
anywhere from the Liberty gravel or aternative islands or
aong the proposed or alternative offshore or onshore
pipeline. After we analyze the effects of alarge oil spill, we
consider the chance of alarge oil spill occurring. Even
though the chance of one or more spills occurring and
entering offshore watersislow (on the order of 1%), we
analyze the consequences of an oil spill becauseitisa
significant concern to all stakeholders. The analysis of
these oil spills determinesif such spills could cause serious
environmental impact.

The analysis of alarge spill represents the range of effects
that might occur from arange of offshore or onshore spill
sizesat Liberty facilities Table I11.C-4 shows the large spill
sizes we assume for purposes of analysis range from 715-
2,956 barrels for crude and diesel oil. The spills are broken
out asfollows:
+« Crude Ol

» Gravel Idand, 925 barrels

» Offshore Pipeline, 715, 1,580, and 2,956 barrels

» Onshore Pipeline, 720 and 1,142 barrels
< Diesdl

» Storage Tank, 1,283 barrels

For further information on how we derive the information in
Table111.C-4, please read Appendix A and Sections
I.C.1.dand e.

A large spill from the Liberty facilities could happen at any
time during the year. We assume that the island would not
contain any oil. We assume that a spill reaches the
following environments, depending on the time of year:

e gravel idand and then the water or ice

open water

broken ice

on top of or under solid ice

shoreline

tundra or snow
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In our analysis, we assume the following fate of the crude
oil without cleanup. We summarize thisinformation from
Tables A-7 and A-8 in Appendix A.

After 30 daysin open water or broken ice:
e 13-16% evaporates,

o 0.3-21% disperses, and

e 63-87% remains.

After 30 days under ice:
e nearly 100% of the oil remainsin place and
unweathered.

The Chance of a Large Spill Occurring: This section
summarizes the conclusions from I11.C.1.d, Estimates of the
Chance of an Oil Spill Occurring Considering Historical
Spill Records and Qil-Spill Prevention Designed into the
Liberty Project. For the full discussion, please refer to that
section.

The analysis of historical oil-spill rates and failure rates and
their application to the Liberty Project provides insights, but
not definitive answers, regarding whether oil may be spilled
from a site-specific project. The engineering risk abatement
and careful professional judgment are key in confirming
whether a project will be safe.

We conclude that the designs for the Liberty Project would
produce minimal risk of asignificant oil spill reaching the
water. If an estimate of chance must be given for the
offshore production island and the buried pipeline, our best
professional judgment is that the chance of an ail spill
greater than or equal to 500 barrels occurring from the
Liberty offshore project and entering the offshore watersis
on the order of 1%.

We base our conclusion on the insights gathered from the
several analyses done for Liberty. All showed alow
likelihood of a spill, on the order of a 1-6% chance or less.
More importantly, we also base our conclusion on the
engineering design factors (a combination of pollution
prevention measures, design, testing, quality assurance, and
proactive monitoring) that BPXA hasincluded in the
project, especially for the subseabed pipeline and island
containment.

L ocations of Qil-Spill Analyses. Following are section

locations for the analysis of oil spillsand their effects

throughout this document

e Sectionslll.C.2and 111.D.3, Alternative | BPXA
Proposal, analysis of oil spills from the Proposal.

e SectionV.C, Alternative | BPXA Proposal, analysis of
oil spillsin the cumulative case.

e Section|V.B, Alternative Il, No Action assumes no
spill occurs, because no action occurs.

e Sections|V.C.1, Effects of Alternative Drilling and
Production Island Locations and Pipeline Routes,
analysis of spills from alternative locations.
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e Sections|V.C.2, Effects of Alternative Pipeline
Designs, analysis of spillsfrom the pipeline design
alternatives.

e Section 1V.C.3, Effects of Alternative Upper Slope
Protection Systems

e Section IV.C.4, Effects of Alternative Gravel Mine
Site.

e Section I1V.C.5, Effects of Alternative Pipeline Buria
Depths.

e Section X, analysis of very large oil spills.

e Appendix A, supporting documentation for assumptions
we usein the oil spill analysisin thisEIS.

We base the analysis of effects on the following

assumptions:

e Onelarge spill occurs.

e Thespill sizeisone of the sizeswe show in Table [11-
C-4.

e All the oil reaches the environment, the island absorbs

no oil.

The spill starts at the gravel island or aong the pipeline.

There isno cleanup or containment.

The spill could occur at any time of the year.

A spill under ice does not move significantly until the

ice breaks up.

e Thespill areavaries over time and is calculated from
Ford (1985).

e Thetime and chance of contact from an oil spill are
calculated from an oil-spill-trgjectory model (Appendix
A).

e The chance of contact is analyzed from the location
whereit is highest when determining effects.

For More Information on the Analysis of Oil Spills:

e Appendix A of thisEIS

e Johnson, Marshall, and Lear (2000). Oil Spill Risk
Analysis. Liberty Development and Production Plan.

Effectsof a Large Oil Spill: A major concern we heard
during scoping meetings was about the effects that alarge
oil spill would have on wildlife and subsistence activities.

In the following section, we analyze, from the Proposal, the
effects that alarge oil spill, from either the gravel island or a
pipeline, could have on individual resources.

a. Threatened and Endangered Species

(1) Bowhead Whales

(@) Summary and Conclusion for Effects of an Oil Spill
on Bowhead Whales

It is unknown what effects an oil spill would have on
bowhead whales, but some conclusions can be drawn from
studies that have looked at the effects of oil spillson other
cetaceans. If aspill occurred and contacted bowhead habitat
during the fall whale migration, it islikely that some whales
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would be contacted by oil. Itislikely that some of these
whales would experience temporary, nonlethal effects,
including one or more of the following symptoms:

e oiling of their skin, causing irritation

inhaling hydrocarbon vapors

ingesting oil-contaminated prey

fouling of their baleen

losing their food source

moving temporarily from some feeding areas

Some whales could die as aresult of contact with spilled oil.
Geraci (1990) reviewed a number of studies on the
physiologic and toxic effects of oil on whales and concluded
there was no evidence that oil contamination had been
responsible for the death of a cetacean. Nevertheless, the
effects of oil exposure to the bowhead whale population are
uncertain, speculative, and controversial. The effects would
depend on how many whales contacted ail, the duration of
contact, and the age/degree of weathering of the spilled oil.
If oil got into leads or ice-free areas frequented by migrating
bowheads, a significant portion of the population could be
exposed to spilled oil. Prolonged exposure to freshly spilled
oil could kill some whales, but we expect that number to be
very small with such alow chance of contact.

The chance of an oil spill greater than or equal to 500
barrels from the offshore production island and the buried
pipeline occurring and entering the offshore watersis
estimated to be on the order of 1% (Sec. 111.C.1). A spill of
715-2,956 barrels could contact areas outside the barrier
islands where bowhead whales may be present.
Environmental Resource Area 39 (Map A-2in Appendix A)
generaly has the highest percent chance of contact by an ail
spill from Liberty Island. During the summer, thereisa
15% chance of contact over a 30-day period and a 16%
chance of contact over a 360-day period. During the winter,
thereis a 3% chance of contact over a 30-day period and a
15% chance of contact over a 360-day period. During the
summer, | ce/Sea Segment 11 (habitat where bowhead
whales may occur during their fall migration) has an 8%
chance of contact over both a 30-day and a 360-day period.
During the winter, |ce/Sea Segment 10 has a 2% chance of
contact over a 30-day period and a 5% chance of contact
over a 360-day period.

Environmental Resource Area 39 generally also hasthe
highest percent chance of contact by an oil spill from the
offshore portion of the pipeline PP1. During the summer,
thereis a 13% chance of contact over a 30-day period and a
14% chance of contact over a 360-day period. During the
winter, there is a 3% chance of contact over a 30-day period
and a 13% chance of contact over a 360-day period. During
the summer, 1ce/Sea Segment 11 has a 7% chance of contact
over both a 30-day and a 360-day period. During the
winter, |ce/Sea Segment 10 (habitat where bowhead whales
may occur during their fall migration) has a 2% chance of
contact over a 30-day period and a 4% chance of contact
over a 360-day period. lce/Sea Segment 11 hasa 1%
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chance of contact over a 30-day period and a 5% chance of
contact over a 360-day period. The model estimated there is
less than a 0.5% chance that an oil spill would contact the
spring lead system (SPL1-SPL5 on Map A-2 in Appendix
A) over a 360-day period during either summer or winter.

A 1,283-barrel diesel ail spill from Liberty Island during the
summer would have a 1% chance of contacting |ce/Sea
Segments 10 and 11, a 6% chance of contacting
Environmental Resource Areas 30 and 39 (habitat where
bowhead whales may occur during their fall migration), and
less than a 0.5% chance of contacting the spring lead
system. No diesel oil would remain after 7 days. (All the
above numbers are from Appendix A, Tables A-12, 16, and
17.)

The potentia for bowhead whales to be affected by spilled
oil from the Liberty Project isrelatively small, based on the
estimated size of a spill and the relatively low chance of
spilled oil reaching the main bowhead fall migration route
outside the barrier islands (14% or less).

(b) Details on How a Large Oil Spill May Affect Bowhead
Whales

1) General Effects from Developing the Liberty Prospect

The effects of an oil spill on bowhead whales are unknown.
However, some conclusions can be drawn from studies that
have looked at the effects of oil spills on other cetaceans.
Several researchers (Geraci and St. Aubin, 1982; St. Aubin,
Stinson, and Geraci, 1984) concluded that exposure to
spilled oil isunlikely to have serious direct effects on baleen
whales. Other studies (Loughlin, 1994; Dahlheim and
Matkin, 1994; Dahlheim and Loughlin, 1990) either
documented no effects to cetaceans from spilled ail, or the
results of the studies wereinconclusive. If an oil spill
occurred in the bowhead whal €' s habitat while they were
present, some whales could experience the following
(Geraci, 1990):

e oiling of skin

inhaling of hydrocarbon vapors (from afresh spill)
ingesting contaminated prey

fouling of their baleen

reduced food source

displacement from feeding areas

death

other effects

The number of whales contacting spilled oil would depend
on the size, timing, and duration of the spill; how many
whales were near the spill; and the whales' ability or
inclination to avoid contact.

a) Effects of Skin Contact

QOil first would contact awhal€e’ s skin asit surfacesto
breathe. The effects of oil contacting skin are largely
speculative. Although ail is unlikely to adhere to smooth
sKkin, it may stick to rough areas on the surface. Henk and
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Mullan (1997) studied skin lesions on bowheads and
categorized them as shallow lacerations, circular
depressions, and epidermal sloughing. All lesionsremain
on the top layer of the skin and produce no inflammation or
other response. They stated that whatever the cause or form
of thelesion, alayer of cells builds up next to the affected
area. Thislayer eventually movesto the surface and heals
the lesion without scarring. The authors suggest that a layer
of cells on an otherwise smooth skin surface may increase
the potential for petroleum to adhere.

Haldiman et al. (1981) aso describe the skin and lesions on
the skin of bowheads. Haldiman et al. (1985) detail the
skin's structure, finding the epidermal layer to be as much
as 7-8 times thicker than that found on most whales. This
study included some very simple preliminary trialsto
determine possible interactions between bowhead skin and
crude oil. The researchers found that little or no crude oil
adhered to preserved bowhead skin that was dipped into ail
up to three times, aslong as awater film stayed on the
skin’ssurface. Oil adhered in small patchesto the surface
and vibrissae (stiff, hairlike structures), once it made enough
contact with the skin. The amount of ail sticking to the
surrounding skin and epidermal depression appeared to be
in proportion to the number of exposures and the roughness
of the skin's surface.

Albert (1981) suggests that oil would adhere to the skin’s
rough surfaces (eroded areas on the skin’s surface, tactile
hairs, and depressions around the tactile hairs). Albert
(1996, ascited in U.S. Army Corps of Engineers,
1998:Appendix B) characterizes the rough areas as variable
in size and shape, often 1-2 inchesin diameter and 1-3
millimeters deep with hairlike projections extending up
from the depths of the damaged skin surface. He theorizes
that oil could irritate the skin, especialy the eroded areas,
and interfere with information the animal receives through
the tactile hairs. Because we do not know how these hairs
work, we cannot assess how any damage to them might
affect bowheads. Albert (1981) is concerned that the eroded
skin may provide a point of entry into the bloodstream for
pathogenic bacteria, if the skin becomes more damaged.
Shotts et al. (1990) found alarge number of species of
bacteria and yeast, both from the normal skin and from
lesions on bowheads. Enzymatic assays from isolates from
normal skin and skin with lesions demonstrated the
production of enzymes capable of causing necrosis (tissue
death). The presence of the enzymes suggests that the
lesions are active sites of necrosis. The authors noted that
38% of the microorganismsin lesions contained enzymes
necessary for hemolytic activity of blood cells (breaking
down of red blood cells and the release of hemoglobin)
compared to 28% of the microorganisms on normal skin.
Many of these species of bacteria and yeast were determined
to be potential pathogens of mammalian hosts. Hansen
(1985) speculates that much of the oil is washed off the
whale’ s skin as it moves through the water. However, we
do not know how long spilled oil will adhere to the skin of a
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free-ranging whale. Oil might wash off the skin and body
surface shortly after bowheads vacated oiled areas, if they
left shortly after being oiled. However, oil might adhereto
the skin and other surface features (such as sensory hairs)
longer, if bowheads remained in these areas.

In a study on nonbaleen whales and other cetaceans, Harvey
and Dahlheim (1994) observed 80 Dall’ s porpoises, 18
killer whales, and 2 harbor porpoisesin oil on the water’s
surface from the Exxon Valdez spill. They observed groups
of Dall’s porpoises on 21 occasions in areas with light
sheen, severa occasionsin areas with moderate-to-heavy
surface oil, once in no oil, and once when they did not
record the amount of oil. Thirteen of the animals were close
enough to determine if oil was present on their skin. They
confirmed that 12 animalsin light sheen or moderate-to-
heavy oil did not have oil on their skin. One Dall’ s porpoise
had oil on the dorsal half of itsbody. It appeared stressed
because of its labored breathing pattern. The authors gave
no other information on effects. The 18 killer whalesand 2
harbor porpoises were in oil but had none on their skin.
None of the cetaceans appeared to alter their behaviors
when in areas where oil was present. The authors concluded
their observations were consistent with other reports of
cetaceans behaving normally when oil is present. Itis
probable that bowhead whales would respond in asimilar
manner (U.S. Army Corps of Engineers, 1998:Appendix B).

Histological dataand ultrastructural studies by Geraci and
St. Aubin (1990) showed that long exposures to petroleum
hydrocarbons produced only transient damage to epidermal
cellsin whales. The authors began their experiments by
applying a small sponge soaked in crude oil to the skin of
four species of toothed whales. Contact for up to 45
minutes had no effect. They switched to gasoline and
applied the sponge up to 75 minutes. Even unrealistically
long contact times could not produce a severe reaction
typical of that in other mammals. Subtle changes were
evident only at the cell level and, in each case, healed within
aweek. The authors pointed out that a cetacean’s skinisan
effective barrier to the noxious substances in petroleum.
These substances normally damage skin by getting between
cells and dissolving protective lipids. In cetacean skin,
however, tight intercellular bridges, vital surface cells, and
the extraordinary thickness of the epidermisimpeded the
damage. The authors could not detect a changein lipid
concentration between and within cells after exposing skin
from awhite-sided dolphin to gasoline for 16 hoursin vitro.

Geraci and St. Aubin also investigated how oil might affect
healing of superficial woundsin a bottlenose dolphin’s skin.
They found that following a cut, newly exposed epidermal
cells degenerate to form a zone of dead tissue that shields
the underlying cells from seawater during healing. They
massaged the superficial wounds with crude oil or tar for 30
minutes, but the substances did not affect healing. Lead-
free gasoline applied in the same manner caused strong
inflammation, but it subsided within 24 hours and was
indistinguishable from control cuts. The authors concluded
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that the dead tissue had protected underlying tissues from
gasoline in the same way it repels osmotic attack by
seawater. The authors further concluded that in red life,
contact with oil would be less harmful to cetaceans than
they and others had proposed.

Bratton et al. (1993) synthesized studies on the potential
effects of contaminants on bowhead whales. They say no
published data prove oil fouling of the skin of any free-
living whales, and conclude that bowhead whales contacting
fresh or weathered petroleum are unlikely to suffer harm.
Cetacean skin isa strong barrier to the toxic effects of
petroleum.

b) Effects of Inhalation

Bowheads would be most likely to contact spilled oil as they
surface to breathe. They probably would not inhale oil into
the blowhole, although bowheads surfacing in a spill of
lightly weathered oil could inhale some hydrocarbon vapors
that might affect breathing. The most serious situation
would occur if oil spilled into alead that bowheads could
not escape. In thiscase, Bratton et al. (1993) theorized the
whales could inhale oil vapor that would irritate their
mucous membranes or respiratory tract. They also could
absorb volatile hydrocarbons into the bloodstream.
However, they rapidly would excrete these volatile
hydrocarbons, and vapor concentrations that harm whales
would dissipate within several hours after a spill. Within
hours after the spill, toxic vapors from oil in alead could
harm the whales' lungs and even kill them, but only afew
whales likely would occupy the affected lead at any given
time.

c) Effects of Ingestion

Bowheads sometimes skim the water surface while feeding,
filtering alot of water for extended periods. If oil were
present, they could swallow it. Albert (1981) suggested that
whales could take in tarballs or large “blobs’ of oil with
prey. He aso said that swallowed baleen “hairs’ mix with
the oil and mat together into small balls. These balls could
block the stomach at the connecting channel, which isavery
narrow tube connecting the stomach’s fundic and pyloric
chambers (the second and fourth chambers of the stomach)
(Tarpley et al., 1987). Hansen (1985; 1992) suggests that
cetaceans can metabolize ingested oil, because they have
cytochrome p-450 in their livers (Hansen, 1992). The
presence of cytochrome p-450 (a protein involved in the
enzyme system associated with the metabolism and
detoxification of awide variety of foreign compounds,
including components of crude oil) suggests that cetaceans
should be able to detoxify oil (Geraci and St. Aubin, 1982,
ascited in Hansen, 1992). He also suggests that digestion
may break down any oil that adheresto baleen filaments and
causes clumping (1985). Observations and stranding
records do not reveal whether cetaceans would feed around
afresh oil spill long enough to accumulate a critical dose of
oil.
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Bowheads may swallow some oil-contaminated prey, but it
likely would be only a small part of their food. Some
zooplankton that bowheads eat consume oil particles but
apparently can quickly excrete hydrocarbons from their
system. Tissue studies by Geraci and St. Aubin (1990)
revealed low levels of naphthalene in the livers and blubber
of baleen whales. Thisresult suggests that prey have low
concentrations in their tissues, or that baleen whales may be
able to metabolize and excrete petroleum hydrocarbons.

d) Effects of Baleen Fouling

Baleen hairs might be fouled, which would reduce awhale's
filtration efficiency. Braithwaite (1983, as cited in Bratton
et a., 1993) used a simple system to show a 5-10% decrease
infiltration efficiency of bowhead baleen after fouling,
which lasted for up to 30 days. The fouled baleen allowed
increased numbers of plankton to dip past the baleen
without being caught. We do not know how such a
reduction in food caught in the baleen would affect the
overall health or feeding efficiency of these whales. Geraci
and St. Aubin (1985) found that 70% of the oil adhering to
baleen plates moved away within 30 minutes, and 95%
within 24 hours after fouling. The study could not detect
any change in resistance to water flowing through baleen
after 24 hours. This study tested baleen from fin, sei,
humpback, and gray whales. The baleen from these whales
is shorter and coarser than that of bowhead whales, whose
longer baleen have many hairlike filaments. Information
from these two studies suggest that a spill of heavy oil, such
as Bunker C, or residual patches of weathered oil, could
interfere with feeding efficiency of the fouled plates for
several days at least (Geraci and St. Aubin, 1985). Lighter
oil, such asthat from the Liberty Project, should result in
less interference with feeding efficiency. Geraci and St.
Aubin, (1985) stated that it appeared that the concern for
oiled whales (baleen fouling) is becoming less defensible
based on the low level immediate impact in Braithwaite's
study and the rate of clearance of oil in this study.
Bowheads most likely would occupy oiled waters for only a
short time, and filtration efficiency could return to normal in
amatter of hours as il flushes from the baleen. Repeated
baleen fouling over along time, however, might reduce food
intake and blubber deposition, which could harm the
bowheads.

e) Effects of Reduced Food Source

An oil spill probably would not permanently affect
zooplankton, the bowhead’ s major food source, and any
effects are most likely to occur nearshore (Richardson et al.,
1987, ascited in Bratton et al., 1993). The amount of
zooplankton lost, evenin alarge oil spill, would be very
small compared to what is available on the whales' summer-
feeding grounds (Bratton et al., 1993).
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f) Effects of Displacement from Feeding Areas

We have ho observations through western science whether
bowheads may be temporarily displaced from an area
because of an oil spill or cleanup operations. However,
Thomas Brower, Sr. (1980) described the effects of a
25,000-gallon oil spill at Elson Lagoon (Plover Islands) in
1944 on bowhead whales. 1t took approximately 4 years for
the oil to disappear. For 4 years after the oil spill, Brower
observed that bowhead whales made a wide detour out to
sea when passing near the Elson Lagoon/Plover Idlands
during fall migration. Bowhead whales normally migrated
close to these islands during the fall migration. These
observations indicate that some displacement of whales may
occur in the event of an oil spill, and that the displacement
may last for several years. Based on these observations, it
al so appears that bowhead whales may have some ability to
detect an oil spill and avoid surfacing in the oil by detouring
around the area of the spill. Potential displacement because
of disturbance is discussed in Section 111.C.3.

Several investigators have observed various cetaceansin
spilled ail, including fin whales, humpback whales, gray
whales, dolphins, and pilot whales. They did not avoid
slicks but swam through them, apparently showing no
reaction to the oil. During one study, researchers saw
humpback and fin whales, and a whale tentatively identified
asaright whale, surfacing and even feeding in or near an ail
dlick off Cape Cod, Massachusetts (Geraci and St. Aubin,
1990). None of the observations prove whether cetaceans
can detect oil and avoid it. Some researchers have
concluded baleen whales have such good surface vision that
they rely on visual clues for various activities. Bowhead
whales have “played” with floating logs and sheens of
floating dye on the sea surface, suggesting they may be able
to recognize floating oil (Bratton et al., 1993).

After the Exxon Valdez oil spill, researchers studied the
potential effects of an oil spill on cetaceans. Dahlheim and
Loughlin (1990) documented no effects on the humpback
whale. von Ziegesar, Miller, and Dahlheim (1994) found no
indication of a change in abundance, calving rates, seasonal
residency time of female-calf pairs, or mortality in
humpback whales as a result of that spill, although they did
see temporary displacement from some areas of Prince
William Sound. It was difficult to determine whether the
spill changed the number of humpback whales occurring in
Prince William Sound. This study could not have detected
long-term physiological effectsto whalesor to the
humpback’s prey.

g) Other Effects and Information

We know of no bowhead whale deaths resulting from an oil
spill. Loughlin (1994) did necropsies on three gray whales
and one minke whale (which are baleen whales) and three
harbor porpoises (which are not baleen whales) after the
Exxon Valdez ail spill. He found no indication of the cause
of death and could not link the cause of death directly to the
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spill. He observed the carcasses of 26 gray whales, but
attributed this large number to the timing of the search effort
coinciding with the northern migration of gray whales,
augmented by increased survey effort in the study area
associated with the oil spill.

Dahlheim and Matkin (1994) observed killer whales near
the Exxon Valdez oil spill. Before the spill, the AB pod in
Prince William Sound had 36 whales. Following the spill,
14 killer whal es were missing from the AB pod and
presumed dead. Although there was a history of the AB pod
interacting with the sablefish fishery in Prince William
Sound, there was no evidence of fishery-related mortality in
1988-1990. No whalesin distress were seen following the
spill, nor were any carcasses found. The authors concluded
that some of the whales may have died from natural causes
and the rest from interactions with fisheries or the spill, or a
combination of both. The whales died after and near the
spill, but the cause of death isuncertain. Thereisaspatia
and tempora correlation between the loss of whales and the
spill, but there is no clear cause-and-effect relationship.

Although there is no conclusive evidence that bowhead
whales would be killed as aresult of contact with spilled oil,
afew whales could die from prolonged exposure to ail.

In the 1980's, there was fairly limited information regarding
how petroleum products, heavy metals, and other
contaminants may affect bowhead whales. Information
about cetacean metabolism also isinadequate. Based on the
limited data available, researchers (Bratton et a., 1993)
concluded that petroleum products appear not to harm
bowheads or humans who eat them, but we need more work
to be certain. In addition, we provided funds to the National
Oceanic and Atmospheric Administration in 1987 to
establish and conduct a program for collection and long-
term storage of tissues from Alaska marine mammals for
future contaminant analysis. This program, the Alaska
Marine Mammal Tissue Archival Project, which has been
managed by the National Marine Fisheries Service since
1992, contains tissue samples from bowhead whales as well
as other marine mammals. Tissue samples were collected
from whales landed at Barrow in 1992-1994 and 1996-1997.
Initial studies of bowhead tissues (Becker et al., 1995)
indicate that bowhead whales have very low levels of
mercury, PCB’s, and chlorinated hydrocarbons, but they
have fairly high concentrations of cadmium in their liver
and kidneys. Cadmium is a naturally occurring heavy metal
that commonly is present at high levelsin marine mammal
tissues, particularly in the liver and kidney. The study
concluded that high concentration of cadmium in the liver
and kidney tissues of bowheads warrants further
investigation.

Bratton, et al. (1997) looked at eight metals (arsenic,
cadmium, copper, iron, mercury, lead, selenium, and zinc)
in the kidneys, liver, muscle, blubber, and visceral fat from
bowheads harvested from 1983-1990. These metals were
chosen because they are the most common metal s reported
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in the literature for cetaceans, they represent the most toxic
metals to marine organisms, and they are the most likely
metals to enter the Eskimo food chain. They observed
considerable variation in tissue metal concentration among
the whales tested. Metal concentrations evaluated did not
appear to increase over time between 1983 and 1990. Based
on metal levels reported in the literature for other baleen
whales, the metal levels observed in all tissues of the
bowhead are similar to levelsin other baleen whales. None
of the metals studied were high enough in muscle, blubber,
or visceral fat to pose arisk to human consumers. The study
concluded the tissues from bowhead whales are, in general,
nutritious and safe to eat. The bowhead whale has little
metal contamination as compared to other arctic marine
mammals, except for cadmium, which requires further
investigation as to its role in human and bowhead whale
health. The study recommended limiting consumption of
kidney from large bowhead whales pending further
evaluation.

h) Effects of Oil-Spill Response

BPXA’s Qil Discharge Prevention and Contingency Plan
(BPXA, 2000b) includes detailed scenarios that outline the
equipment, response tactics, and logistics necessary to clean
up these volumes of oil under different environmental
conditions: open water, solid ice, and brokenice. The
scenarios describe a set of specific response tactics (a
description of how oil would be contained and recovered)
that would be used. Each tactic is based on a specific type
and number of systems that include containment booms, oil
skimmers, storage barges, tugboats, and other vessels
needed to contain and recover a specific volume of ail.
These tactics include open water, solid ice (both over and
under), broken ice (freezeup and breakup), the shoreline,
and onshore cleanup and recovery. The tactics also address
storage, tracking and surveillance, in situ burning of oil,
shoreline cleanup, wildlife and sensitive area response,
disposal, and logistics. BPXA's Oil Discharge Prevention
and Contingency Plan for the Liberty Project liststhe
Endeavor, an icebreaking barge, as one of the vesselsto be
used if an oil spill occurs. The Endeavor can break up to 24
inches of broken or rafted ice and up to 15 inches of solid
unbroken ice offshore.

Bowhead whales would be migrating through the Beaufort
Sea offshore of the Liberty Project area during their fall
migration. Bowhead whales are found primarily outside the
barrier islands, although afew occasionally may enter the
lagoon system. If a1,580-barrel pipeline spill occurred
during the broken-ice period in the fall, some bowheads
may be displaced temporarily from an area due to the large
numbers of personnel, equipment, vessels, and aircraft
conducting oil-spill-cleanup operations. Containment and
recovery involves ocean-containment booms, storage
barges, weir and oleophilic skimming devices, and support
tugs and boats. Initial response would consist of a barge-
based recovery system. The capability of this equipment to
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clean up spilled oil and estimated recovery rates are
discussed in Section 11.A.4. The estimated recovery rates
are based on the estimated capacity of the equipment under
optimum conditions. Itisnot likely that this rate of
recovery would be realized. The actual effectiveness of the
cleanup effort would be constrained by the weather, wind,
wave, ice conditions, equipment failure, human error, etc.

An under-ice pipeline leak of 2,956 barrels likely would not
have much effect on bowhead whales. Some of the oil
could be recovered from holes or trenches cut in theice. Qil
entrained in the ice would migrate to the surface and could
be cleaned up relatively easily. Cleanup of a spill under the
ice would not be affected much by weather, wind, waves,
etc. Any oil remaining after these cleanup efforts likely
would be recovered during the open-water period before the
bowhead’ s fall migration begins.

It isdifficult to assess the effectiveness of these cleanup and
response tactics in protecting bowhead whales. Response
efforts to preclude oil from getting through entrances
between the barrier islands and reaching the bowhead’ s
main migration corridor would be very effective at
protecting bowheads. If cleanup and response efforts were
successful, no oil would reach bowhead habitat outside the
barrier isands. If cleanup and response efforts were not
successful and little or no oil was cleaned up, the chance of
oil contacting bowhead habitat outside the barrier islands
would be the same as described above without any cleanup
response. |If cleanup and response efforts were partially
successful, the most likely scenario, the amount of oil on the
water would be reduced and likely would cover a smaller
area. If oil passed through the entrances and reached the
main migration corridor, some bowheads would be affected.
Itislikely that fewer bowheads would be exposed to oil asa
result of cleanup operations than without cleanup
operations. The effects of oil on bowheads would be as
described earlier in this section.

Oil-spill-cleanup activities during September and October
could disturb bowhead whales during their fall migration.
No information is available regarding bowhead disturbance
from oil-spill-cleanup operations, but noise disturbance to
bowheads from vessel and aircraft traffic involved with
cleanup activities likely would be similar to that already
described in Section 111.C.3. Most oil-spill-cleanup work
probably would occur inside the barrier idlands, because the
spill model indicates that spilled oil has arelatively low
probability to reach areas outside of the barrier islands.
Some whales may be disturbed by vessel or aircraft traffic
and displaced seaward, if cleanup activities occurred outside
the barrier islands or in the channels between the barrier
islands during the whale migration. Cleanup activities
could continue for multiple seasons. The icebreaking barge
Endeavor could be used if a spill occurred during broken-ice
conditionsin October. Information is not available
regarding how far noise can be heard from this vessel during
icebreaking operations. |cebreaking activity causes
substantial increases in noise levels out to at least 5
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kilometers (Richardson et al., 1995). Sounds measured
from icebreaking activities by icebreakers and icebreaking
supply shipsin deeper water have been detected at more
than 50 kilometers away (Richardson et a., 1995). The
icebreaking barge likely would be operating mostly in
shallow water primarily inside the barrier islands, a different
environment than icebreaking activity referenced by
Richardson et al. (1995). If thisvessel were to be used
before the end of the bowhead whale fall migration, itis
possible some migrating whales could hear the noise. It is
likely the shallow water with ice cover and the presence of
the barrier islands would greatly reduce the amount of noise
reaching migrating whales. Considering thislikely
reduction in noise levels, the relatively low chance of an ail
spill, the estimated size of the spill, the very narrow window
of time in October that icebreaking vessel could affect
whales, and the relatively low chance that oil would reach
bowhead habitat outside the barrier islands, thereislow
probability that whales would be affected by cleanup
activities.

2) Specific Effects of a Large Oil Spill from BPXA's Proposed
Liberty Development and Production Plan

Severa spill scenarios are analyzed, a pipeline crude ail
spill (715-2,956 barrels), a 925-barrel platform crude oil
spill, and a 1,283-barrel diesel oil spill (Table A-1). Four
crude oil spill sizes are possible for a pipeline spill,
depending on several variables. A complete cut through the
pipeline would result in a 1,580-barrel spill. A chronic leak
in the pipeline would result in spill sizesranging from less
than 715-2,956 barrels, depending on the timing aspects of
the leak-detection inspection program and whether the leak-
detection system was working. Crude oil-spill sizes during
the open-water/broken-ice period range from a spill of 715
barrelsto a 1,580-barrel spill, while crude oil-spill sizes
during the solid-ice period range from a spill 715 barrels to
a 2,956-barrel spill; both ranges include the chance of either
aplatform spill or a pipeline spill.

A spill of 715-2,956 barrels could contact areas outside the
barrier islands where bowhead whales may be present. A
spill during broken icein the fall or under theice in the
winter would melt out during the following summer.
Approximately 56-75% of the oil from a 715-1,580-barrel
spill during the open-water period would remain after 30
days, covering a discontinuous area of 124-186 square
kilometers (Table A-7). Approximately 84-87% of the oil
from a 715-2,956-barrel spill during the broken-ice/solid-ice
period would remain after 30 days, covering a discontinuous
area of 73-150 square kilometers (Table A-7). Probabilities
in the following discussion are conditional probabilities
estimated by the Oil-Spill-Risk Assessment model
(expressed as a percent chance) of spill contacting bowhead
whale habitat within 30-360 days. Conditional probabilities
are based on the assumption that a spill has occurred.

During the summer, the Oil-Spill-Risk Assessment model
estimates the chance of an oil spill from the Liberty 1sland
contacting |ce/Sea Segments 6-13 (habitat where bowhead
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whales may be found during their fall migration) (see Maps
A-2 and A-3 and Table A-10) ranges from 1-8% over both a
30-day and a 360-day period (Table A-12). Ice/Sea
Segment 11 has an 8% chance of contact over both a 30-day
and a 360-day period, the highest chance of contact in this
group. The chance of an oil spill during the summer from
Liberty Island contacting Environmental Resource Areas
14-15, 18-21, 24, 29-30, 39-41, 43, 45, or 47 (habitat where
bowhead whales may be found during their fall migration)
ranges from 0-15% over a 30-day period and 0-16% over a
360-day period, respectively. Environmental Resource Area
39 has a 15% chance of contact over a 30-day period and a
16% chance of contact over a 360-day period, the highest
chance of contact in this group. If any bowheads migrated
on the shoreward side of Cross Iland (Environmental
Resource Area 28) during an oil spill, thereisan 11% and a
12% chance of contact with spilled oil over both a 30-day
and a 360-day period, respectively. Although a few
bowheads may be inside the barrier islands during the fall
migration, this areais not their main habitat. During the
winter, the chance of an oil spill from Liberty Island
contacting these ice/sea segments ranges from 1-2% over a
30-day period and 1-5% over a 360-day period, respectively
(Table A-12). Ice/Sea Segment 10 has a 2% chance of
contact over a 30-day period and a 5% chance of contact
over a 360-day period, respectively, the highest chance of
contact in thisgroup. The chance of an oil spill from
Liberty Island during the winter contacting these
environmental resource areas ranges from 0-3% over a 30-
day period and 0-16% over a 360-day period, respectively.
Environmental Resource Area 39 has a 3% chance of
contact over a 30-day period and a 15% chance of contact
over a 360-day period. Environmental Resource Area 40
has a 3% chance of contact over a 30-day period and a 16%
chance of contact over a 360-day period. Environmental
Resource Areas 39 and 40 have the highest chance of
contact in thisgroup The model estimated there isless than
a0.5% chance of an oil spill from Liberty Island contacting
the spring lead system (SPL 1-5) over both a 30-day period
and a 360-day period during either the summer or winter.
Information on oil spills and the probabilities of an oil spill
contacting a specific areaon Maps A-2 and A-3 arein
Section I11.C.2.

During the summer, the chance of an oil spill from the
offshore portion of the pipeline (PP1) contacting |ce/Sea
Segments 6-13 (See Maps A-2 and A-3) ranges from 0-7%
over a 30-day period and from 1-7% over a 360-day period
(Table A-16). |ce/Sea Segment 11 has a 7% chance of
contact over both a 30-day and a 360-day period, the highest
chance of contact in this group. The chance of an ail spill
during the summer from the offshore portion of the pipeline
contacting Environmental Resource Areas 14-15, 18-21, 24,
29-30, 39-41, 43, 45, or 47 ranges from 0-13% and from O-
14% over a 30-day and a 360-day period, respectively.
Environmental Resource Area 39 has a 13% chance of
contact over a 30-day period and a 14% chance of contact
over a 360-day period, the highest chance of contact in this
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group. If any bowheads migrated on the shoreward side of
Cross Island (Environmental Resource Area 28) during an
oil spill, thereis an 9% and a 10% chance of contact with
spilled oil over both a 30-day and a 360-day period,
respectively. During the winter, the chance of an oil spill
from the offshore portion of the pipeline contacting these
ice/sea segments ranges from 0-2% over a 30-day period
and 1-5% over a 360-day period, respectively (Table A-17).
| ce/Sea Segment 11 has a 1% chance of contact over a 30-
day period and a 5% chance of contact over a 360-day
period. |ce/Sea Segment 10 has a 2% chance of contact
over a 30-day period and a 4% chance of contact over a
360-day period. The chance of an oil spill from the offshore
portion of the pipeline contacting these environmental
resource areas ranges from 0-3% over a 30-day period and
0-15% over a 360-day period, respectively. Environmental
Resource Area 39 has a 3% chance of contact over a 30-day
period and a 13% chance of contact over a 360-day period.
Environmental Resource Area 40 has a 15% chance of
contact over a 360-day period, the highest chance of contact
in this group.

The chance of an oil spill from the nearshore portion of the
pipeline (PP2) contacting ice/sea segments, environmental
resource areas, and spring lead systems referenced earlier is
the same as or less than from the offshore portion of the
pipeline and, therefore, is not analyzed here (Table A-16
and Table A-17).

A 1,283-barrel diesel spill from Liberty Island during the
summer would have a 1% chance of contacting Ice/Sea
Segments 10 and 11 (Table A-10). The chance of adiesel
oil spill contacting environmental resource areas during the
fall migration range from 0-6% over a 3-day period.
Environmental Resource Areas 30 and 39 each have a 6%
chance of contact, the highest in the group. Thereisaless
than 0.5% chance of adiesel oil spill contacting the spring
lead system (SPL 1-5) over the 3-day period.
Approximately 2% of the diesel oil would remain after 7
days (Table A-9). Although afew bowheads may be inside
the barrier islands during the fall migration, this areais not
their main habitat.

The potential for bowhead whales to be affected by spilled
oil fromthe Liberty Project islesslikely than for the
Northstar Project, because Liberty has a smaller volume of
oil in the reservoir; a smaller estimated probability of a spill;
spilled oil has alow probability of reaching areas outside
the barrier islands; and the Liberty location is farther inshore
of the main bowhead fall migration route.

(2) Eiders
(@) Summary and Conclusions for Effects of an Oil Spill

on Spectacled and Steller’s Eiders

Mortality resulting from the Liberty Project would be
additive to natural mortality and would interfere
significantly with recovery from any declines of the coastal
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plain spectacled eider population, and would be considered
atake under the Endangered Species Act. An oil spill from
Liberty Island or associated marine pipeline would have the
highest probability of contacting nearshore and offshore
areas of Foggy Island Bay and the eastern Sagavanirktok
River Delta where spectacled eiders may be staging before
migration. Oil could contact these eiders from early June to
September. Mortality from a spill that moves offshore
would be difficult to estimate. Aeria surveys conducted by
the Fish and Wildlife Service located few spectacled eiders
offshore in all but two subareas, thus a model developed by
the Fish and Wildlife Service estimates very low mortality
from an oil spill for this species. The estimated population
for the Arctic Coastal Plain is about 9,500 individuals. A
spill that enters open water off river deltasin spring could
contact any migrant eiders present. Recovery of this
population from even small lossesis not likely to occur
quickly. Any substantial spill-related losses would have
significant adverse effects on this population. Small oil
spills are expected to cause few deaths among nesting,
broodrearing, or staging eiders. Potentially one or two
spectacled eiders and their productivity could be lost as a
result of an onshore spill. Reduction of prey populations
from an oil or diesel fuel spill could have a negative effect
on foraging success of eidersin the local area, especially in
spring when thereis limited open water. However,
substantial foraging habitat is expected to be available
following the breeding season, athough the amount of high
quality habitat in the Beaufort Sea area remains unknown,
as are details of eider foraging habits.

Although Fish and Wildlife Service survey data do not show
asignificant decline in the coastal plain spectacled eider
population, the potential exists for a significant adverse
effect from an oil spill on this population, particularly that
segment nesting in the eastern portion of therange. Steller’s
eiders are not expected to occur in the Liberty Project area.

(b) Details on How a Large Oil Spill May Affect Eiders
1) General Effects from Developing the Liberty Prospect

a) Effects of Oil or Diesel Fuel Contact

Direct oil or diesel fuel contact usually isfatal to birds,
death resulting from hypothermia, shock, and drowning.
Thiswas particularly evident in Elson Lagoon in 1944 when
25,000 gallons (595 barrels) of oil was released causing
birds to be blinded and suffocate on contact (Thomas P.
Brower, statement at public hearing in 1978, ascited in U.S.
Army Corps of Engineers, 1998). Four years passed before
the oil disappeared. If birds swallow oil or fuel when
preening it from their feathers or eating contaminated prey,
they may experience (a) reduced endocrine gland and liver
function, (b) weight loss, and (c) production of fewer young,
and their surviving nestlings may grow more slowly
(USDOI, MMS, 19964). Ingestion of diesel fuel is more
immediately fatal because of its greater toxicity.
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b) Effect of Decreased or Contaminated Prey Populations

Bottom-dwelling prey populations may decline if contacted;
if this occurred, it could decrease foraging success and
increase stress on eiders that depend on these organisms as
an energy source for completion of growth in young birds
and migration of al individuals. Postbreeding female eiders
require high quality foraging habitat to replace energy
reserves depleted during nesting and incubation which will
be used for migration. If prey populations decline, eiders
will need to relocate in aternate foraging habitat. An
examination of information from onshore habitat surveys
(for example, Markon and Derksen, 1994; Walker, 1985;
Walker and Acevedo, 1987) and petroleum industry
offshore bottom survey video records (LGL Environmental
Research Ltd., 1998) suggests that alternate foraging
habitat, at least superficially similar in appearance and with
similar prey organisms evident, isreadily available,
athough the amount of high quality foraging habitat for
particular speciesin the Beaufort Sea arearemains
unknown. Because limited open water is availablein
spring, access to such areasislikely to be more restricted
than in the postbreeding period. Contaminated prey may be
rejected or, if eaten, produce some of the impacts noted
above and in USDOI, MMS (19963).

c) Oil-Spill Prevention and Response

General aspects of oil-spill prevention and response, an
inventory of available equipment, and containment/cleanup
methods for four seasonal scenarios are summarized in
Section I1.A.4. Most spill-response equipment is stored in
Deadhorse (Alaska Clean Seas), but some is kept on Egg
Island outside Gwydyr Bay. Oil-spill prevention and
response strategies would be used to mitigate significant oil-
spill impacts, but specific methods would not be used if it
was determined they could cause additional harm to this
Species.

Open-Water Spill: Most relocations of satellite-tagged
spectacled eiders has been in or offshore of Harrison Bay or
outside western Simpson Lagoon, where chance of contact
by a spill that occurs at Liberty Iland or from the subsea
pipelineislow. However, if an oil spill occurred during the
open-water season, these areas would need to be surveyed
for eider presence to plan aresponse strategy for oil that
entered thisarea. If the spill is not contained before
reaching this area, the most effective response may involve
hazing.

Although spectacled eiders apparently spend little timein
nearshore coastal habitats, females with broods may occupy
them briefly before moving to offshore staging areas.
Containment, recovery, and cleanup activities for a spill of
any size may involve substantial numbers of workers, boats,
aircraft, and onshore vehicles operating over an sizeable
areafor an extended period. The presence of personnel and
equipment is likely to act as a general hazing factor,
displacing any eiders from the immediate area of activity,
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perhaps within afew kilometers, which potentially may be
viewed as a positive result given birds’ extreme
vulnerability to oil in the environment. If areliable system
of locating eiders in a specific area can be devised, specific
birds or groups in danger of oil contact could be targeted
with specific hazing tactics.

Currently, no important specific foraging areas for eiders are
identified in the Liberty area so displacement away from the
areais not expected to significantly affect their ability to
accumulate fat to fuel migration.

An estimated 10 or fewer nesting eiders are likely to be
displaced and potentially lose their clutches or broods to
predators as a result of disturbance by onshore cleanup
operations (eiders show no attraction to areas immediately
adjacent to the Beaufort Sea [ TERA, 1999], and only 10
pairs were recorded within 5 kilometers of it in arecent 5-
year interval of observations). Helicopter support traffic
and human presence probably would be the most disturbing
factors associated with oil-spill-cleanup activity. If their
presence forces eiders from a marine area where oil contact
isimminent, it may be considered a positive factor.
However, overland flights and off-road personnel activity
during the nesting season may displace females from their
nests or broods and result in egg or duckling losses. During
the nesting season, early June to early September, an effort
should be made to route air traffic over areas where there is
alow probability of eider nesting, and spill-cleanup
personnel should not enter inland areas except on
established roads.

2) Specific Effects of a Large Oil Spill on Eiders from BPXA's
Proposed Liberty Development and Production Plan

a) Vulnerability of Eiders to Oil or Diesel Fuel Spills

The Qil-Spill-Risk Assessment model predicts relatively
high probabilities of a spill from Liberty Island or from the
buried pipeline contacting and entering offshore watersin
Foggy Iland Bay and the eastern Sagavanirktok River
Delta. Spectacled eiders would be most vulnerable to such a
spill from early June to September while they were staging
before migration. These individuals may have low energy
reserves following the breeding period, and this condition
may beintensified if oil or diesel fuel enterstheir preferred
foraging areas, causing them to relocate to uncontaminated
areas. Locations determined from satellite-tagged
individuals suggest that males migrate offshore a median
distance of 6.6 (average = 10.1) kilometers and females a
median distance of 16.5 (average = 21.8) kilometers
(Petersen, Larned, and Douglas, 1999; TERA, 1999), but
there also have been many returns from individuals staging
in nearshore areas. The Qil-Spill-Risk Assessment model
estimates that the probability of contact within 30 days for
oil released at Liberty Island in the summer open-water
season would range from 17% in nearshore Foggy Island
Bay (Land Segment 26, Environmental Resource Areas 34
and 36) to 60% in mid-bay (Environmental Resource Area
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33), and 12-22% in the eastern Sagavanirktok River Delta
(Environmental Resource Area 57, Land Segment 25) (Map
A-2, Table A-12). These areasrange from 3-10 kilometers
offshore. Farther offshore, contact declinesto 15% or less
(Table A-12) in Environmental Resource Areas 31, 58, 37
60, 30. 39, 8, and 9 (Map A-2), which range from 13-53
kilometers offshore. Eiders may be found at any of these
distances offshore. To the west, repeated satellite
transmitter locations have been recorded in the Simpson
Lagoon and Harrison Bay areas (Petersen, Douglas, and
Mulcahy, 1995; TERA, 1999) where spill contact
probabilities for 30 days in summer (Table A-12) are less
than 10% (Environmental Resource Areas 20-24 and 48-52,
Map A-3) and less than 3% (Environmental Resource Areas
14-19, Map A-3), respectively. Even such low probabilities
of contact suggest a potential for significant spectacled eider
losses, given the apparent importance of these two areas.

b) Mortality from an Oil or Diesel Fuel Spill

An oil spill from early June to September that reaches
Foggy Island Bay and areas to the east and west could
contact spectacled eiders staging before migration (Petersen,
1997, pers. commun.). Because aeria surveys conducted by
the Fish and Wildlife Service in 1999 and 2000 in the
central Beaufort Sea area located few spectacled eiders,
except in two subareas near Harrison Bay, modeling efforts
by Fish and Wildlife biologists (Stehn and Platte, 2000),
using modeled trajectories for assumed spill sizes of 5,912
and 1,580 barrels and bird densities derived from Fish and
Wildlife Service aerial survey counts, yielded low estimates
of exposure of birdsto oil (assumed mortality). The authors
state that the predictive value of their model was constrained
by the incorporation of a number of important assumptions,
and that there were other limitations of the bird density-oil-
spill-trajectory overlay analysis. Factors contributing to the
uncertainty of final model estimates of numbers of birds
exposed to oil include errorsinherent in estimating numbers
of birds present in or passing through a prescribed area
during aerial surveys performed at one point in time,
turnover rates (duration of time a bird spends on the water at
a specific site), whether the areas sampled on limited
surveys accurately represents all areas occupied by eiders,
and a substantial proportion of the unidentified eiders may
have been spectacled. Together, these have considerable
potential to influence the number of deaths predicted to
result from the oil-spill scenarios analyzed. However, the
relative magnitudes and patterns of exposure of birds to oil
calculated by the model should have application for the
management and protection of birds using thisarea. Using
average estimated bird density and average to maximum
spill-trajectory severity, the model estimates that numbers of
spectacled eiders exposed to the larger spill would range
from 2-52 in July, and O in August. Spectacled eider
numbers on the coastal plain appear generally to be stable or
declining at an insignificant rate. If oil or diesel fuel enters
open water off river deltas (such as the Kadleroshilik) in
spring, or isreleased into it from melting ice, migrant eiders
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that gather in such open areas before moving to nesting
areas could contact oil. Although diesel fuel is more toxic
than oil, adiesel spill (estimated 1,500 barrels) islikely to
contact fewer eiders than an oil spill of the same size,
because it would disperse in the water and dissipate more
quickly, with less than 10% remaining after 6 days.

c¢) Population Effects

The relatively small loss of spectacled eiders likely to result
from an oil or fuel spill inthe Liberty area, where so far
thereislittleindication of large numbers gathering in
offshore waters, may be difficult to separate from natural
variation in population numbers. This has been found for
other waterbird populations under similar circumstances.
For example, total reproductive failure of aloca south polar
skua population following the Bahia Paraiso oil spill in
Antarctica generated a controversy regarding whether the oil
spill or other factors caused chick mortality, or whether it
was aresult of natural fluctuation (Eppley, 1992). The
report concluded that because of the complexity of variables
influencing natural variation in population numbers, it was
not possible to determine causal factor(s) with confidence,
but most likely the effects of oil exposure on adults and
possibly food limitation contributed. Given the difficulty of
determining effects on asmall, local population, attempting
to demonstrate effects of the oil spill on the larger regional
skua population would have been fruitless.

Regardless of the factorsinvolved in causing mortality,
recovery of the coastal plain spectacled eider population
from even small lossesis not likely to occur quickly,
because population increase is slow or not occurring and
nesting density, and probably overall productivity, is
extremely low. Recruitment of individualsinto the
population under such circumstancesis likely to be low and
losses from spill mortality, intensified by decreased
productivity of nesting pairs disturbed by spill-related
activities or lowered surviva of any age groups, is expected
to increase the length of time required for recovery to
former population levels. Because the level of information
on parameters such as rates of productivity, survival, and
recruitment currently available makesit difficult to
determine the recovery rate of the local population (or entire
Arctic Coastal Plain population) from incidents causing
mortality, the long-term effect of oil-spill mortality is
uncertain. However, we expect the overall effect of any
substantial spill-related losses to have significant adverse
consequences on the spectacled eider population until it
recovers from its threatened status.

d) Onshore Spill

A leak in the onshore portion of the pipelineis estimated to
release 720-1,142 barrels of ail. If it occurs on apad, the
extent of a spill likely would be restricted by containment
berms and procedures. |If the spill occurred aong the off
pad portion of the pipeline, the area covered is estimated to
be about 2.2-3.5 acres or 0.01 square kilometer. Limited
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survey data for the Kadleroshilik River areain 1994 (TERA,
1995b) indicates that eider density probably isrelatively low
(average 0.4 birds per square kilometer, range 0.0-1.7 birds
per square kilometer) throughout the area during summer.
This suggests that a spill during the breeding season may
result in only one bird becoming oiled, although both
members of apair could be oiled in June if aspill entered
the areanear anest. If strong winds occur while qil is
leaking from an elevated pipeline, oil may mist over a much
larger area, although as a thinner coating, on the order of
tens of acresto more than 100 acres (1 square kilometer =
247 acres), depending on the volume of oil released. Also,
if the spill enters streams or lakes, a greater area could be
affected as the oil spreads over a water surface or is carried
down a watercourse, including areas used by broodrearing
females (although no females with broods were recorded
from this study areain 1994; TERA, 1995b); however,
losses still are likely to be low (perhaps because of generally
low bird density in the areq).

b. Seals and Polar Bears

(1) Summary and Conclusion for Effects of an QOil
Spill on Seals and Polar Bears

Seals and polar bears most likely would contact the spill in
the Foggy Island Bay, and Mikkelsen Bay areas regardless
of which spill scenario isassumed (Table A-1). An
estimated 60-150 ringed seals (out of aresident population
of 40,000) fewer than 50 bearded seals (based on their
sparse distribution in the project area) out of a population of
several thousand) could be affected by the large spill. An
estimated 5 to 30 bears could be lost if the spill contacted
Cross Idland when and where that many polar bears may be
concentrated during the whale harvest. This represents a
severe event. The more likely loss from Liberty
development would be no more than three to six bears. The
seal and polar bear populations are expected to recover
individuals killed by the spill within 1 year, and there would
be no effect on the population.

Amstrup, Durner, and McDonald (2000; see Appendix J-1)
estimated that a 5,912 barrel spill could contact O to 25 polar
bears in open water conditions and O to 61 polar bearsin
autumn mixed ice conditions. The oil spill trajectories
contacted small numbers of bears far more often than they
contacted large numbers of bears. In October 75% of the
trajectories oiled 12 or fewer bears while in September 75%
of the trajectories oiled 7 or fewer polar bears (Amstrup ,
Durner, and McDonald; 2000, see Appendix J-1). The
median of polar bears that could be affected by a 5,912
barrel spill in October was 4.2. Barring environmental
degradation after such aloss, survival of young bornin the
year of the spill should prevent net changes in population
size. These results are comparable to the estimate of 5-30
bears. A spill from Liberty islikely to affect 12 or fewer
polar bears. The polar bear population is expected to
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recover this likely loss within one year (see (3) Specific
Effects of aLarge Spill).

Secondary effects could come from oil contaminating food
sources. A spill might affect the abundance of some prey
speciesin local, coastal areas of Foggy |land Bay where
epibenthic food such as amphipods (small shrimp)
concentrate, but a spill should not greatly decrease abundant
food, such as arctic cod. Local changesin the abundance of
some food sources would not affect the seal populations or,
in turn, affect the polar bear population in the Beaufort Sea
(see Sec. I11. C.f(1)(a) Effects of alarge oil spill on fishes
and essential fish habitat).

(2) Details on How a Large Spill May Affect Seals
and Polar Bears

(a) General Effects of Developing the Liberty Prospect

1) Effects of an Onshore Pipeline Spill

For purposes of analysis, we assume that a 720-1,142-barrel
onshore pipeline spill would occur and oil lessthan 5 acres
of vegetation along the pipeline landfall to the Badami tie
in. Thisonshore spill is not likely to affect seals or polar
bears.

2) Effects of a Large Offshore Spill

Inaninterview in 1978, Thomas Brower, Sr. (ascited in
U.S. Army Corps of Engineers, 1998), gave an account of a
25,000-gallon (6,000-barrel) oil spill and its effects at Elson
Lagoonin 1944. He saw birds and seals that were blinded
and suffocating from the oil in the water. It took about 4
years for the oil to disappear and, during thistime, whales
avoided passing near the lagoon during fall migration. See
OCS Reports MM S 85-0031 and MM S 92-0012 (Hansen,
1985; 1992) and the Sale 144 Final EIS (USDOI, MMS,
19964) for detailed discussions of the various possible direct
and indirect effects of oil and other chemical pollutants on
marine mammals.

Direct contact with spilled oil may kill some marine
mammals and have no apparent effect on others, depending
on factors such as the speciesinvolved and the animal’ s age
and physiological status. Some oiled polar bears and newly
born seal pupsin the Liberty area are likely to die from
thermoinsulation loss, which could result in hypothermia.
Adult ringed and bearded seals are likely to suffer some
temporary effects, such as eye and skin irritation with
possible infection. Such effects may increase physiological
stress and perhaps contribute to the death of some
individuals (Geraci and Smith, 1976; Geraci and St. Aubin,
1980; St Aubin, 1990). Oil ingestion by marine mammals
when they eat contaminated prey, groom, or nurse could
have pathological effects, depending on the amount
ingested, speciesinvolved, and the animal’s physiological
state. Death would be likely to occur if they took in alot of
oil or inhaled it into their lungs. Consuming alot of oil over
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arelatively short time (asin the Oritsland et al.[1981]
experiment with polar bears) can concentrate hydrocarbons
in the bloodstream. If these concentrations exceed the
kidneys' ability to filter toxins and the liver’s ability to
detoxify hydrocarbons (Engelhardt, 1983), kidney failure
may occur, with severe toxic reactions and an imbal ance of
body chemistry leading to the animal’ s death (Oritsland et
a., 1981). Chronic oil ingestion might cause degeneration
of liver and kidney tissue in marine mammals that have
thick fur (which oil will adhere to) and that groom intensely,
such as sea otters and polar bears.

Avoidance of Oil Spillsby Sealsand Polar Bears: Sealsand
polar bears are not likely to intentionally avoid oil spills,
athough they may limit or avoid further contact with oil if
they experience discomfort or apprehension (Hansen, 1985;
1992). Under some circumstances, they might be attracted
to the spill site, if concentrations of food organisms are
nearby. During migration, they may have little choice but to
move through the spill site. Polar bears might be attracted
to an oil spill because of their curiosity (Adams, 1986, pers.
comm.) and because birds or other animals killed by the
spill are present. However, seals and bears could be scared
away from the spill area by cleanup activities and by
wildlife hazing intended to keep bears and other wildlife
away from the spill, as covered under BPXA's oil-spill-
contingency plan (Sec. 11.A.4). However, poor weather
conditions could prevent helicopters from hazing bears and
other wildlife away from the spill.

3) Effects of Qil-Spill Response

If alarge spill wereto oil habitats in Foggy Island Bay
containing several hundred seals and some polar bears
during the spring or open-water season, hundreds of people,
many boats, and several aircraft operating in the area for
cleanup probably would displace some seals and polar bears
from oiled areas and temporarily stress others. It is possible
that cleanup operations could displace some bears and
ringed seals from maternity dens during the spring, resulting
in the loss of afew bear cubs and seal pups. These effects
may occur during 1 or 2 years of cleanup; however, we do
not expect it to greatly affect seal and polar bear behavior
and movement beyond the Foggy Island Bay area or after
cleanup.

A 1,500-barrel diesel spill would dissipate quickly and is
not expected to persist beyond about 6 days. The number of
seals and polar bears affected is likely to be less than that
affected by a crude oil spill of the same size. The seal and
polar bear populations are expected to recover within 1 year.

Cleanup efforts should include the removal of all oiled
animal carcasses to prevent polar bears from scavenging on
them. Oil-spill-contingency measures that include the
aircraft hazing of wildlife away from the oil spill could
reduce the chances of polar bears entering coastal waters
where thereisan ail dlick. However, such hazing may have
to be repeated to prevent polar bears from entering the oiled
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water or oiled shoreline area after the aircraft has left. Poor
weather conditions would prevent this contingency measure
from being effective.

The Alaska Clean Seas tactics (Alaska Clean Seas, 1998)
for responding to spillsin broken ice and pack ice could
help, including the strategies for tracking of oil in pack ice
(Tactics T-1, -3, and -5) and the in-situ burning of oil onice
(Tactics B-4, -5 and -6). However, poor weather conditions
would prevent this contingency measure from being
effective. The response plan discusses the importance of
timely salvage of oiled carcasses and the required State and
Federal permits (Tactics W-1 and -4).

(b) Specific Effects of a Large Oil Spill from BPXA'’s
Proposed Liberty Development and Production Plan

The Oil-Spill-Risk Assessment model estimates a 3-23%
chance of a spill starting at the Liberty Island location
contacting Foggy Island Bay and Mikkelsen Bay seal and
polar bear habitats (Environmental Resource Areas 27
through 40 and 57 through 59) have within 30 days during
the summer (Table A-12, Maps A-1 and A-2). The Oil-
Spill-Risk Assessment model estimates a 8-45% chance of
that a spill occurs along the pipeline (P1 or P2) during the
summer and contacts these environmental resource areas
within 30 days (Table A-12).

A crude-oil spill that occurred in October is not likely to be
effectively cleaned up under freezeup conditions and might
contaminate the fast-ice habitats. However, once freezeup
occurs in the fast-ice zone, the oil would spread very little
under fast ice. A winter spill that occurred nearshore
(within the 20-meter isobath fast-ice zone) would affect
very few ringed seals during the pupping and breeding
season, because the spill would cover only 0.75-3.0 acres or
less than 1 square kilometer under theice (Table A-7). If
the spill occurred during broken ice or meltout (715-2,956-
barrels), it is assumed it would spread as a discontinuous
dlick over 73-150 sguare kilometers (Table A-7). This spill
could affect about 59-122 ringed seals, based on a spring
density of about 0.81 seals per square kilometer (Frost et .,
1998) times the area swept by the spill. During the open-
water summer season, acrude oil spill of 715-1,580 barrels
could sweep over 124-186 square kilometersin 30 days
(Table A-7). The number of ringed seal pups and adults
contaminated is likely to be small. The ringed seals density
of 0.81seals per square kilometer times the area swept by
the spill 124-186 square kilometers) equals 100-151 seals
exposed to the spill during summer. These numbers of
ringed seals that would be contaminated and possibly killed
represent a small fraction of the resident population of
40,000. If a2,956-barrel crude oil spill were released
during spring meltout or in broken ice and contacted the
offshore flaw zone, more ringed and bearded seals could be
contaminated because sometimes hundreds of them do
aggregate in ice leads or open water. Such an event could
contaminate and kill up to perhaps 300 ringed seals but
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probably fewer than 50 bearded seals (bearded sedls have a
much lower density than ringed seals).

Polar bears are most likely to be oiled or eat oiled prey at a
whale carcass on Cross Island or at a concentration of seals
in Foggy Island Bay. Perhaps an estimated 5-30 bears may
be harmed. Thisestimate is based on the number of polar
bears sometimes observed by the Bowhead Whale Aeria
Surveys in the Cross Island area during the fall Bowhead
whale harvest (Treacy 1988 through 1997). An estimated 5-
30 bears could be lost to a spill, if the spill contacted Cross
Island when and where that many polar bears may be
concentrated during the subsistence whale harvest. This
represents a severe event. However, the probability of this
occurrenceislow (for example, thereisonly a1-7%
conditional annual probability of a spill starting at the
Liberty Island location or along the pipeline and contacting
the Cross island Environmental Resource Area within 30
days, Tables A-12 and A-17 and Maps A-2 and A-3). The
more likely loss would be no more than three to six (2.9-6
bears (assuming a bear density of one bear per 25 square
kilometers [Amstrup, Durner, and McDonald; 2000] divided
into 73-150 square kilometers [the area swept by the 715-
2,956-barrel spill as adiscontinuous slick in broken ice or
meltout, Table A-7]). The seal and polar bear populations
are expected to recover individuals killed by the spill within
1 year, and there would be no effect on the population.

Amstrup, Durner, and McDonald (2000) interfaced a polar
bear density model with an oil-spill-trajectory model using
255 observations of 69 polar bears during “open water”
from August 22-September 30 (30% or lessice cover) and
322 observations of 95 polar bears to generate the October
period (1 October to 9 November). The model estimated the
number of bears likely to occur in each 1.00-square
kilometer cell of agrid superimposed over the surrounding
Liberty Island. Oil-spill-trajectory footprints were projected
for October and September, when hypothesized effects of
0il on bears were assumed to be worst. Amstrup, Durner,
and McDonald (2000) estimated that a 5,912-barrel spill
could contact 0-25 polar bears in-open water conditions and
0-61 polar bears in autumn mixed-ice conditions. In
September, the mean number of bears affected was four,
while the median number was one. In October, the mean
and median number of bears affected were 9.5 and 2.9
respectively. The oil-spill trajectories contacted small
numbers of bears far more often than they contacted large
numbers of bears. In October, 75% of the trajectories oiled
12 or fewer bears while in September, 75% of the
trajectories oiled 7 or fewer polar bears (Amstrup, Durner,
and McDonald; 2000). These numbers are comparable to
the estimate of 5-30 bears given above. A spill from Liberty
likely would affect 12 or fewer polar bears. The polar bear
population is expected to recover thislikely loss of 12 or
fewer bears within 1 year.

The following additional information on simulated oil spills
and polar bear harvest ratesis provided by Taylor (2000b)
in collaboration with S. Amstrup (U.S. Geologica Survey,
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Biological Resources Division, Anchorage, Alaska) and S.

Schliebe and S. Kalxdorf (USDOI, Fish and Wildlife
Service, Marine Mammals Management Office,
Anchorage):

The recent subsistence polar bear harvests have
been smaller than the recommend quota (Gorbics et
a. 1998), and the population has shown the
capacity for growth despite sometimes-higher
harvests (Amstrup, 2000; Amstrup et al.,
2001)...Barring environmental degradation after
the spill, survival of young born in the year of the
spill should prevent net changesin population
size...in the years surrounding the spill event.

In 25% of simulated 5912 (2956) barrel spills,
losses ranged from 12-61 (10-33) bears during
October. The maximum subsistence harvest level
agreed upon between the North Slope Borough
(Alaska) and the Inuvialuit (Canada) allows 40
polar bears to be taken per jurisdiction per year.
No more than one third (n=13) of the quota may be
comprised of females. Between 1988 and 1998,
the Alaskan harvest of polar bears averaged 34.8
bears; however, the harvest exceeded the 40-bear
guotain three years during this period (S. Schliebe,
USFWS, unpubl. data). An average of 10 female
polar bears was harvested during this 10-year
period and the 13 female polar bear harvest limit
was exceeded one time (S. Schliebe, USFWS,
unpubl. data). Also, polar bears available in the
near-shore areas most likely to be oiled include a
high percentage of adult females, the most valuable
reproductive component (Amstrup et a. 1986;
Amstrup and DeMaster, 1988). Four nearshore
surveys along the mainland coast and barrier
islands from Cape Halkett to Barter Island were
conducted during September-October, 2000
(Schliebe et al., USFWS, unpubl. data). A total of
50, 73, 72, and 38 bears were counted and of these,
40 (80%), 55 (75%), 30 (42%), and 19 (50%) were
individualsin family groups (Schliebe et al.,
USFWS, unpubl. data). The time necessary for
reproduction to compensate for larger, but less
likely losses, would depend upon: the sex and age
of bears actualy oiled; the presence or absence of
sustained environmental degradation, and the size
and sex/age compositions of the subsistence
harvests in the years surrounding the spill. Actua
replacement of oiled, mature individuals by cubs
born in the year of the spill will take 5 - 6 years
(Amstrup and DeMaster, 1988). In summary, the
greater the number of mature polar bears oiled and
removed from the population, the more extended
the expected recovery time and the more dependent
the recovery will be upon an unpredictable

subsi stence harvest, latent environmental effects of
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oil, and other factors that cannot be precisely
predicted in advance of a spill” (Taylor, 2000b).

If aspill (2,956 barrels) occurred during the fall freezeup or
melts out of the ice during the spring breakup, a number of
polar bears could be exposed to the oil. Polar bears are most
likely to be oiled or eat oiled prey at a whale carcass on
Cross Island or at a concentration of sealsin Foggy Island
Bay. Perhaps an estimated 5-15 bears or up to 30 bears
could be harmed if the spill contacts Cross Island during the
fall whale hunting season when perhaps as many as 30 bears
could be concentrated at the remains of whales carcasses
harvested from subsistence hunting. The probability of this
contact islow (for example, only a 2-7 % conditional
probability of a spill starting at the Liberty Island and
contacting Cross and No Name islands within 30 days
during the summer; Environmental Resource Area 56, Table
A-12). However, the spill would not harm the Beaufort Sea
population based on the following assumptions:

e  The number of bearslikely to be contaminated probably
would be small, even in a severe situation. For
example, a concentration of 5-30 bears at awhale
carcass were contaminated and all the bears died or 12
or fewer polar bears were oiled based on Amstrup,
Durner, and McDonald (2000).

e The current growth rate of the Beaufort Sea population
of 1,800 bearsis about 2.4% (USDOI, Fish and
Wildlife Service, 19953, b; Gorbics, Garlich-Miller, and
Schliebe, 1998).

e Weassume asex ratio of 2:1 male to female of
removed bears and a population of 1,800. In this case,
the biological removal rate would be about 76 bears per
year (Nageak, Brower, and Schliebe, 1991).

e Weassume an Alaskan/Canadian mean subsistence
harvest of about 60 bears per year (Gorbics, Garlich-
Miller and Schliebe, 1998).

e Weassume environmental degradation resulting from
the 2,956-barrel oil spill isbelow the level that would
alter reproduction and survival of the polar bear
population.

Under these reasonable assumptions, we do not expect the
additional loss of 5-30 bears (or 12 or fewer bears) to
exceed the potential biological removal rate (noted above)
plus the subsistence harvest. The North Slope
Borough/Inuvialuit Game Council Agreement allows 80
bears to be harvested from this population (Gorbics,
Garlich-Miller and Schliebe, 1998). This number is closeto
the maximum sustainabl e rate and does not factor in
potential losses from oil development. However, some of
the bears we assume would be killed by the spill probably
would have been among the animals harvested that year.
Thus, the harvest is likely to be less than the approximate 60
bearsfor that year.

The Fish and Wildlife Service Proposed Rule on incidental

take of polar bears that may be associated with the Northstar
Development project concluded that the probability of large
numbers of polar bear being killed by an oil spill islow (the
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probability of 20 or more bears being killed is 0.3-1.1%)
(65 FR 16828). The Fish and Wildlife Service believes that
if alarge spill occurs during fall freezeup or during spring
breakup, significant effects to polar bears could occur.
However, “balancing the level of impact with the
probability of occurrence,” they concluded that the
probability of seriousimpacts (high mortality of bears) is
low (65 FR 16828).

The following additional information on polar bear harvest
ratesis provided by Taylor (2000b) in collaboration with S.
Amstrup (U.S. Geological Survey, Biological Resources
Division, Anchorage) and S. Schliebe and S. Kalxdorf
(USDOI, Fish and Wildlife Service, Marine Mammals
Management Office, Anchorage):

The maximum subsistence harvest level agreed
upon between the North Slope Borough (Alaska)
and the Inuvialuit (Canada) allows 40 polar bears
to be taken per jurisdiction per year. No more than
one third (n=13) of the quota may be comprised of
females. Between 1988 and 1998, the Alaskan
harvest of polar bears averaged 34.8 bears;
however, the harvest exceeded the 40-bear quotain
three years during this period (S. Schliebe,
USFWS, unpubl. data). An average of 10 female
polar bears was harvested during this 10-year
period and the 13 female polar bear harvest limit
was exceeded one time (S. Schliebe, USFWS,
unpubl. data). Also, polar bears available in the
near-shore areas most likely to be oiled include a
high percentage of adult females, the most valuable
reproductive component (Amstrup et a. 1986;
Amstrup and DeMaster, 1988). Four nearshore
surveys along the mainland coast and barrier
islands from Cape Halkett to Barter Island were
conducted during September-October, 2000
(Schliebe et al., USFWS, unpubl. data). A total of
50, 73, 72, and 38 bears were counted and of these,
40 (80%), 55 (75%), 30 (42%), and 19 (50%) were
individualsin family groups (Schliebe et al.,
USFWS, unpubl. data). The time necessary for
reproduction to compensate for larger, but less
likely losses, would depend upon: the sex and age
of bears actually oiled; the presence or absence of
sustained environmental degradation, and the size
and sex/age compositions of the subsistence
harvests in the years surrounding the spill. Actua
replacement of oiled, mature individuals by cubs
born in the year of the spill will take 5 - 6 years
(Amstrup and DeMaster, 1988). In summary, the
greater the number of mature polar bears oiled and
removed from the population, the more extended
the expected recovery time and the more dependent
the recovery will be upon an unpredictable

subsi stence harvest, latent environmental effects of
oil, and other factors that cannot be precisely
predicted in advance of a spill” (Taylor, 2000b).
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c. Marine and Coastal Birds

(1) Summary and Conclusion for Effects of an Oil
Spill on Marine and Coastal Birds

A large oil spill would have the highest probability of
contacting nearshore and offshore areas of Foggy Island
Bay and the eastern Sagavanirktok River Delta, where
waterfowl and other aquatic birds may be staging before
migration. Mortality from a spill contacting long-tailed
ducksin lagoons or other protected nearshore areasis
estimated to exceed 1,200 individuals (equivalent to about
1% of the average coastal plain population) at average bird
densities. Total kill potentially could approach or exceed
10 times this number, if oil were to contact areas of high
bird density. A model developed by the Fish and Wildlife
Service estimates mortality exceeding 1,400 individuals at
average bird densities in the Harrison Bay to Brownlow
Point area, where these ducks concentrate during the molt
period. Total kill estimate from a 5,912 barrel spill used in
the Fish and Wildlife Service model (twice the spill size
estimated by MM S) ranged up to 35% of this central
Beaufort Sea population. The maximum estimate would
result in a significant adverse effect on population numbers
and productivity (out of an estimated Arctic Coastal Plain
population of about 115,500 individuals), especially if many
of those molting in this area come from declining
subpopulations. Should long-tailed ducks be contacted by a
spill outside the barrier islands, mortality islikely to be
considerably lower than this number due to the lower bird
density.

Flocks of staging eider s could contact oil in nearshore
and/or offshore areas. Qil could contact flocks of king and
common eider s offshore from early June to September,
athough mortality from a spill that moves offshore would
be difficult to estimate. King and common eider
populations have declined 50% in the past 20 years
(Suydam, et a., 1997), and substantial oil-spill mortality
would aggravate this effect. For most species, the relatively
small losses likely to result from a spill may be difficult to
separate from the natural variation in population numbers,
but their populations are not expected to require lengthy
recovery periods (see the discussion in Sec. 111.C.2(a)(2),
Threatened and Endangered Species, Eiders, population
effects). Because much of the information needed to
determine the recovery rate of bird populations from
incidents causing mortality is only superficially known for
most species (for example, accurate values for population
size, breeding rate and success, age- and sex-specific
survival), the long-term effect (i.e., rate of recovery) of oil-
spill mortality on such populationsis uncertain. Species
that are declining in numbers, such as king and common
eidersand red-throated loon, or have limited capacity for
population growth, such as (loons and seaducksin general),
are expected to recover from oil spill mortality slowly. In
particular, because of historic or current declinesin common
eiders and long-tailed ducks and the estimated mortalities of
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an assume oil spill, alarge offshore spill could result in
impacts to these species.

A spill that enters open water off river deltasin spring could
contact migrant loons, swans, long-tailed ducks, eiders,
and glaucous gulls. Some of the several hundred
broodrearing, molting, or staging brant and snow geese
could contact oil in coastal habitats. Also, several thousand
shor ebirds could encounter oil in shoreline habitats, and the
rapid turnover of migrants during the migration period
suggests that many more could be exposed. Effectsare
expected to be similar to those outlined above.

An onshore pipeline spill in summer probably would affect
only afew nests even considering al species. If the ail
spread to streams or lakes, long-tailed ducks, brant, and
greater white-fronted geese that gather on large lakes to
molt could be adversely affected in larger numbers. Losses
of oiled birdsin this case could range up to a few hundred
individuals, a minor effect for species whose populations are
relatively abundant and stable or increasing (for example,
northern pintail, geese, glaucous gull, most shor ebirds,
songbirds).

Reduction of prey populations from an oil or diesel fuel

spill may reduce foraging success of shorebirdsand sea
ducks that depend on thislocal energy source for molt or
migration. Substantial areas of at least superficialy similar
foraging habitat apparently is available onshore and offshore
following the breeding period, although the amount of high
quality foraging habitat in the Beaufort Sea area for
particular species remains unknown, as are details of
foraging habits for most species.

(2) Details on How a Large Oil Spill May Affect
Marine and Coastal Birds

(a) General Effects from Developing the Liberty Prospect

1) Effects of Oil Contact

Direct oil contact usually is fatal, resulting in death from
hypothermia, shock, and drowning when individuals are
unable to maintain insulation and buoyancy normally
provided by their water-repellent plumage. Thiswas
particularly evident in Elson Lagoon when 25,000 gallons
(595 barrels) of oil was released from anaval vessel in 1944
causing birds to be blinded and suffocate on contact and that
the oil did not disappear for 4 years (Thomas P. Brower,
statement at public hearing in 1978, cited in U.S. Army
Corps of Engineers, 1998). If birdsingest oil by preening it
from their feathers or by eating oil-contaminated prey, they
may die or have reduced endocrine gland and liver function,
weight loss, production of fewer young, and their surviving
nestlings may grow more sowly (USDOI, MMS, 1996a).
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2) Effects from Decreased or Contaminated Prey
Populations

If local prey populations, either terrestrial or aquatic, were
reduced substantially by oil contact it could interfere with
the ability of adults and young to accumulate energy for
molt and/or migration. However, postbreeding female
eiders and other waterfowl, shorebirds, and seabirds
require high quality foraging habitat to replace energy
reserves depleted during nesting and incubation and to
accumulate additional nutrients, which will be used for
migration. Long-tailed ducks require abundant food to
offset increased demands of metabolism, temperature
regulation and protein synthesis associated with molt. If
prey populations decline, these birds will need to relocate in
alternate similar foraging habitat. Terrestrial surveys (for
example, Markon and Derksen, 1994; Walker, 1985; Walker
and Acevedo, 1987), and petroleum industry marine bottom
survey video records (LGL Environmental Research Ltd.,
1998) suggest that alternate foraging habitat, at least
superficially similar in appearance and with similar prey
organisms evident, isreadily available in the area, although
the amount of high quality habitat for particular species
available in the Beaufort Sea area remains unknown.
Because limited snow-free areas or open water are available
in spring, access to such areasislikely to be more restricted
than in the postbreeding period. Contaminated prey may be
rejected or, if eaten, produce some of the impacts noted
above and in USDOI, MMS (19963).

3) Oil-Spill Prevention and Response

General aspects of oil-spill prevention and response, an
inventory of available equipment, and containment/cleanup
methods for four seasonal scenarios are summarized in
Section I11.A.4. Most spill-response equipment is stored in
Deadhorse (Alaska Clean Seas), but someis kept on Egg
Island outside Gwydyr Bay. Oil-spill prevention and
response strategies would be used to mitigate significant oil-
spill impacts, but specific methods would not be used if it
was determined they could cause additional harm to these
species.

Aeria surveysfor waterfowl and other birdsin the central
Beaufort Sea area recorded individual s from nearshore
lagoon areas out to 35-65 kilometers offshore (Flint et al.,
2000; Petersen et al., 1999; Stehn and Platte, 2000). Birds
were most numerous in and offshore of Harrison Bay where,
for this analysis, the Oil-Spill-Risk Assessment model
estimates the chance of contact by a summer spill assumed
to occur at Liberty Island or from the buried pipeline and
enter offshore watersis less than 2% (Table A-12) in 30
days (Environmental Resource Areas 14-18, Map A-3), and
Simpson Lagoon, where probability of contact is 8%
(Environmental Resource Area 22). Although areas of
greatest bird density have low probability of contact, an oil
spill approaching these areas during the open-water season
would reguire them to be surveyed for bird presencein
order to plan aresponse strategy for a spill trajectory
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influenced by the prevailing weather patterns. If the spill is
not contained before reaching this area, the most effective
response may involve hazing. Although most waterfowl
and loons remain offshore, molting long-tailed ducks and
surf scoters, glaucous gulls, and shorebirds are found in
nearshore areas and coastal habitats that could be contacted
by oil that reaches the coast. Species foraging in such
habitats could be displaced by coastal cleanup activities.

The area covered by a spill from the onshore portion of the
pipeline (estimated 720-1,142 barrels) during the nesting
season is likely to be small because of containment
structures and procedures. If the spill entered aquatic
habitats and spread more widely, a greater area would be
affected. Numbers of nesting birds likely to be displaced
and potentialy lose their clutches or broods to predators as a
result of disturbance by cleanup operations will vary,
depending on the area affected and the magnitude of

cleanup response required.

(b) Specific Spill Effects on Marine and Coastal Birds
from BPXA'’s Proposed Liberty Development and
Production Plan

1) Vulnerability of Birds to Oil Spills

For purposes of analysis, we assume a spill occurs at
Liberty Island or from the buried pipeline and enters
offshore waters. The Qil-Spill-Risk Assessment model
predicts relatively high probabilities of a spill contacting
these areas. Waterfowl and other aquatic birds are most
vulnerable to a spill in the Liberty area when occupying
shoreline habitats, lagoons, or other nearshore waters. Birds
may have limited choices of where they can relocate, if oil
enters preferred foraging areas in spring. Occurrence of
many species on barrier and other islandsin particular has
been noted by Native residents. For example, Etta Ekolook
recalled aaghaaliq ( long-tailed duck) molting in the
Tigvariak Iland area, although more so at other barrier
islands with other duck species (Ekool ook, as cited in North
Slope Borough, Commission on History and Culture, 1980).
Further east, Mary Akootchook and Josephine Itta have seen
many amauligruaq (common eider) and quinaluk (king
eider) at Flaxman, Pole, and Belvedere I slands, niglingaq
(brant) near Flaxman Island (Akootchook and Itta, as cited
in North Slope Borough Commission on History and
Culture, 1980). Thomas Napageak cites Pole Iland as an
important nesting area for eider s and other water fowl
(Napagesak, as cited in U.S. Army Corps of Engineers,
1999). Fenton Rexford notes that many water fowl go
through the Kaktovik area (Rexford, ascited in U.S. Army
Corps of Engineers, 1996), and Jennie Ahkivak recalls
accompanying her father to Cross Island each spring to hunt
ducks (Ahkivak, ascited in USDOI, BLM, 1974). Local
residents have observed that large numbers of waterfowl
pass through the Beaufort Sea area, and they are concerned
that an oil spill could have a drastic effect on the
populations (Rexford, as cited in U.S. Army Corps of
Engineers, 1996). Seasonally, gulls and ducks have been
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observed by Andrew Oengain the Pt. Brower area of the
Sagavanirktok River Deltaas early aslate April (Oenga, as
cited in North Slope Borough, Commission on History and
Culture, 1980).

After nesting in tundra habitats is completed, many
shorebirds and waterfowl move to coastal feeding areas
from mid-June through September to rear their broods, molt,
and put on fat reserves for migration (Connors, 1984;
Connors, Meyers, and Pitelka, 1979; Johnson, 1991; Smith
and Connors, 1993; Stickney and Ritchie, 1996). These
individuals need to feed where prey are abundant to replace
the energy reserves they have used during the breeding
period. Considering the chance of oil-spill contact in
specific areas during the Liberty Project activities, and
typical bird distributions in summer, oiling of birds most
likely would be in nearshore Foggy Island Bay (Land
Segment 26, Environmental Resource Areas 34, 36) and the
eastern Sagavanirktok River Delta (Land Segment 25 Map
A-2). The Oil-Spill-Risk Assessment model estimates that
chance of the spill assumed for this analysis to occur at
Liberty Island or from the subsea pipeline and enter offshore
waters contacting these areas within 30 days in the summer
open-water season (Tables A-12, 13) is 17-26% (Foggy
Island Bay shore and nearshore waters) to 12-22%
(Sagavanirktok River Delta) These areas range from 3-10
kilometers offshore. Farther offshore, contact declinesto
15% or less in Environmental Resource Areas 31, 58, 37,
60, 30, 39, 8, and 9 (Map A-2), which range from 13-53
kilometers offshore. Substantial numbers of loons,
waterfowl, and marine birds can be found at any of these
distances. Offshore near Liberty Island (Environmental
Resource Areas 33 and 35), the model estimates that
probability of spill contact is 34-60% (Table A-12). Gulls,
ravens, sea ducks, and phalar opes would be vulnerable to
aspill hereif they are attracted to Liberty Island.

2) Potential Mortality from an Oil or Diesel Fuel Spill

In general, the long-term effect of spill-caused mortality on
bird populationsin the Liberty Project areais uncertain
because of alack of specific information required to
estimate how long they might take to recover (for example,
accurate values for population size, fecundity, productivity,
age- and sex-specific survival and mortality). The effect of
substantial oil-spill losses on populations that have
undergone recent declines (long-tailed ducksin
northwestern Canada and during late June censuses on the
Arctic Coastal Plain, and king and common eidersin
northern Alaska) may interfere with their recovery from oil
spill-related losses. We expect spill effects to be minor for
regional populations of species with stable or increasing
populations, because natural recruitment will replace such
losses fairly quickly. In most cases, losses probably would
be difficult to separate from the natural variation in
population numbers, as this has been found for other
waterbird populations under similar circumstances (Eppley,
1992; see discussion in Section 111.C.2(a)(2), Threatened
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and Endangered Species, Eiders, population effects). For
most species, if the fraction of a population killed from an
oil spill remains small, they are not expected to require
lengthy recovery periods due to positive population growth
rates and compensatory mechanisms. As the proportion
killed increases, disruption of socia behavior, loss of mates,
and increase effect of predation may extend the time
required for recovery. Declining populations or those with
low growth capacity are at greater risk. Thisincludes many
of the speciesin the Beaufort Sea area such as loons, eiders
and other seaducks. All are declining in at least part of
their range.

An ail spill that reaches shoreline habitats in Foggy Island
Bay and areas to the west in July or August would contact
some of the several hundred (about 950 may be present)
broodrearing brant, snow geese, or tundra swans, and
staging or molting birds (Johnson, 1991; Stickney and
Ritchie, 1996). Staging shorebirds also are vulnerablein
these habitats. For example, after the nesting period the
numbers of shorebirds on the Sagavanirktok and Colville
river deltas may range from 62-150 birds per kilometer of
shoreline, with some favored habitats supporting more than
800 birds per square kilometer (Andres, 1994; Troy, 1982).
If oil spreads along 21-30 kilometers of shoreline (Table A-
7) during the fall migration period, it could be encountered
by several thousand shorebirds. In fact, many more may be
exposed to oil, because turnover of the migrating
populations in a given area may occur every 7 days,
continuously exposing new arrivals (Andres, 1994).
Although we presume substantial numbers would not
survive contact with oil, how many is unknown.

Shor ebirds also could be affected during this critical period
of fattening for the migratory journey if their prey
populations decline as aresult of being oiled.

In lagoons and other nearshore waters, large numbers of
long-tailed ducks and smaller flocks of eider s and other
waterfowl and phalaropes are likely to be present in July or
August. Densities of 40-275 long-tailed ducks per square
kilometer (Map 6) have been observed in lagoons to the east
and west of Liberty (Noel, Johnson, and Wainwright, 2000).
Such values suggest a spill that entersabarrier island
lagoon or bay during those months could kill in the range of
1,204-12,365 birds in the area traveled by adlick in 10 days
(discontinuous area = 30-45 square kilometers, Table A-7).
This represents a minor to significant loss (1-11%) from the
estimated Arctic Coastal Plain population (14 year average
estimated population from breeding pair surveys = 115,516;
Mallek and King, 2000). Modeling efforts by Fish and
Wildlife biologists (Stehn and Platte, 2000), using modeled
trajectories for assumed spill sizes of 5,912 and 1,580
barrels and bird densities derived from Fish and Wildlife
Service aeria survey countsin the central Beaufort Sea area
in 1999 and 2000, yielded similar magnitudes of estimated
exposure of birdsto oil (assumed mortality). The authors
state that the predictive value of their model was constrained
by the incorporation of a number of important assumptions,
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and that there were other limitations of the bird density-oil-
spill-trajectory overlay analysis. Factors contributing to the
uncertainty of final model estimates of numbers of birds
exposed to oil include errors inherent in estimating numbers
of birds present in or passing through a prescribed area
during aeria surveys performed at one point in time,
turnover rates (duration of time a bird spends on the water at
a specific site), and whether the sampled areas accurately
represents al areas occupied by birds. Together, these have
considerable potential to influence the number of deaths
predicted to result from the oil spill scenarios analyzed.
However, the relative magnitudes and patterns of exposure
of birdsto oil calculated by the model should have
application for the management and protection of birds
using thisarea. Using average estimated bird density and
average to maximum spill-trajectory severity (area
contacted), the model estimates that numbers of long-tailed
ducks exposed to the larger spill would range from 1,443-
6,498 in July, and 2,062-13,281 in August. Mortality of this
magnitude would represent a significant effect on the
regional population. Long-tailed duck numbers on the
coastal plain appear generally to be stable, but declinesin
aerial survey countsin late June have been recorded recently
and they are declining in northwestern Canada and
elsewhere (Conant et al., 1997; Mallek and King, 2000;
USDOI, Fish and Wildlife Service, 1999b). Little
information is available on the relationship of the coastal
plain population to the total continental population, or on
certain aspects of their biology necessary to estimate how
soon they would recover from such losses.

Counts of king eider s migrating past Point Barrow have
declined by about 50% since 1976 (Suydam et al., 1997),
and abundance during the breeding season has declined in
the Point Mclntyre area west of Prudhoe Bay (TERA,
1993b). Using Fish and Wildlife Service average estimated
bird density and average to maximum spill-trajectory
severity, the model estimates that numbers of king eiders
exposed to the larger spill would range from 232-3,102 in
July, and 8-152 in August, representing 1-16% and 0.1-2%
of the population occurring from Harrison Bay to Brownlow
Point during these months, respectively. A spill entering an
offshore lead during the spring migration period potentially
could contact many more individuals, if it were used asa
resting area for large flocks of migrating king eidersas
noted by Divoky (1984). Counts of common eiders also
have declined 50% in the past 20 years. Comparable Fish
and Wildlife Service estimates for common eider are 159-
618 in July and 125-1,272 in August, representing 5-19%
and 8-86% of the population surveyed in this area,
respectively. Potentially, larger numbers of common eiders
could be oiled if aspill entered nearshore leads during
spring migration. Substantial losses of common eiders from
an oil spill would result in asignificant long-term
population effect; mortality of king eiders of the magnitude
predicted by the Fish and Wildlife Service model could
result in a substantial population effect (Dickson, 1997;
Stehn and Platte, 2000; U.S. Army Corps of Engineers,

2. LARGE OIL SPILLS
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1998). The maximum estimated numbers exposed to a spill
represent a “worst case” scenario that could occur if no spill
response was attempted. However, large numbers of birds
nesting elsewhere on the coastal plain and Canada do
traverse the central Beaufort Sea during spring and fall
migration and thus potentially could be exposed to any ail
spill, if they stop in thisarea. Both of these sea ducks are
listed as “species at risk” by the Fish and Wildlife Service
(Taylor, 2000a, pers. commun.).

Comparable average estimated mortality for Pacific, red-
throated, and yellow-billed loons, scoter species, and
glaucous gull, at average densities, are 23, 8, 3, 147, and
217 individuals exposed in July, and 9, 2, 0, 22, and 72 in
August. These estimates of birds exposed to oil represent
less than 5% of each of the respective populations occurring
in the survey area except for July glaucous gulls (=8%). We
do not have specific information for any of these speciesto
forecast accurately how quickly they would recover from
such losses.

Outside the barrier islands, where average long-tailed duck
density equals 37 birds per square kilometer, mortality is not
likely to exceed 1,665 birds, or 54 in offshore areas where
the average density equals 1.2 birds per square kilometer
(Johnson, 1990). Oil could contact flocks of eider s staging
before migration in areas farther offshore. If an oil spill
were to enter open water off ariver delta (such asthe
Sagavanirktok) in spring, or isreleased into it from melting
ice, spring migrants that use such open areas to stage before
moving to nesting areas could contact the oil. Loons,
swans, brant, long-tailed ducks, eiders, gulls, and terns
are the most likely species to experience lossesin this
situation.

A 1,283-barrel diesel spill would dissipate relatively quickly
and is not expected to persist beyond about 7 days. The
number of birds affected islikely to be less than that
affected by a crude oil spill of the same size because the
area covered would be somewhat smaller (Table A-9).

3) Onshore Spill

A 720-1,142-barrel onshore pipeline spill in summer would
contact only a small area, probably no more than a few
acres, because of containment structures and procedures.
Based on an estimated 72 nests per square kilometer (all
species, including water fowl, shorebirds, and L apland
longspurs) in aKadleroshilik study area (TERA, 1995b),
probably only one or two nest sites would be affected,
although many individuals of various species traversing
such an area over time could be affected. If the oil spreads
to aguatic habitats (lakes, ponds, and streams), birds
occupying these habitats could be affected, especially long-
tailed ducks, brant, and white-fronted geese that gather on
large lakes to molt. Such habitats also are used by
substantial numbers of broodrearing waterfowl and
shorebirds. Losses of oiled birdsin this case (for example,
northern pintail, geese, glaucous gull, most shor ebirds,
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songbirds) could range up to afew hundred individuals, a
minor effect for species whose populations are relatively
abundant and stable or increasing.

d. Terrestrial Mammals

(1) Summary and Conclusion for Effects of an Oil
Spill on Terrestrial Mammals

A large spill is most likely to contact some coastal areas
from Prudhoe Bay, the Sagavanirktok River Delta east to
Mikkelsen Bay, regardless of which spill scenariois
assumed (Table A-13; Land Segments 25, 26, and 27).
Caribou may use some of these areas for relief from insects.
The main potential effect on terrestrial mammals that
contact spilled oil could be the loss of fewer than 100
caribou (out of an estimated resident population of the
Central Arctic Herd of 18,000 individuals) and afew
muskoxen, grizzly bears, and arctic foxes. These losses are
expected to be replaced by normal reproduction within
about 1 year. A 1,500-barrel onshore pipeline spill could
occur and oil lessthan 5 acres of vegetation along the
pipeline landfall to the Badami tiein. Such aspill is not
expected to directly affect caribou or other terrestrial
mammals and would cause very minor ecological harm.

Secondary effects could come from disturbance associated
with spill-cleanup activities and temporary loca
displacement of some caribou, muskoxen, grizzly bears, and
foxes. These activities, however, would not affect the
terrestrial mammals' movements or overall use of habitat.

(2) Details on How A Large Spill May Affect
Terrestrial Mammals

(a) General Effects from Developing the Liberty Prospect

1) Effects of a Large Onshore Pipeline Spill

For this analysis, we assume that a 720-1,142-barrel onshore
pipeline spill could occur and oil less than 5 acres of
vegetation along the pipeline landfall to the Badami tie-in.
Such a spill is not expected to directly affect caribou or
other terrestrial mammals and would cause very minor
ecological harm.

2) Effects of a Large Offshore Spill

Some grizzly bears use coastal beaches, mudflats, and river
mouths in the Liberty area during the summer and fall for
finding carrion. If an oil spill contaminates beaches and
tidal flats along the Beaufort Sea coast, some grizzly bears
and some arctic foxes are likely to eat contaminated food,
such as oiled birds, seals, or other carrion. This could result
inthelossof at least afew bears and afew foxes through
kidney failure and other complications (Oritsland et al.,
1981; Derocher and Stirling, 1991). Such losses should not
be significant to the populations on the Arctic Slope. Bears
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could be scared away from the spill area by helicopters
during cleanup; however, poor weather conditions may
prevent helicopters from hazing bears and other wildlife
away from the spill.

Caribou and muskoxen may become oiled or ingest
contaminated vegetation. Caribou and muskoxen that
become oiled are not likely to suffer from aloss of
thermoinsulation during the summer, although they could
absorb oil through the skin or inhale toxic hydrocarbons.
Oil on young calves, however, significantly could reduce
their thermoinsulation and lead to their death. Caribou
would shed oiled hair if contact with the spill occurred
during the summer before growing winter fur. However, if
contact with oil occurred during the fall caribou wouldn’t
shed the oiled hair until the following summer. Toxicity
studies of crude oil ingestion in cattle (Rowe, Dollahite, and
Camp, 1973) showed the possibility of anorexia (significant
weight loss) and aspiration pneumonia leading to death.
Caribou that become oiled by contact with a spill in lakes,
ponds, rivers, or coastal waters could die by inhaling toxic
hydrocarbons or absorbing them through the skin.

3) Effects of Oil-Spill Response

If alarge spill were to extensively oil coastal habitats
containing herds or bands of caribou and muskoxen during
the insect season, hundreds of people, many boats, and
severa aircraft operating to clean up the area probably
would displace some caribou, muskoxen, grizzly bears, and
foxes. These activities are not expected to affect the
behavior and overall movements of these populations. Oil-
spill-contingency measures that include the hazing of
wildlife away from the oil spill could reduce the chances of
caribou entering coastal waters with an oil slick. However,
such hazing may have to be repeated to prevent caribou
from entering the oiled water during the insect season. Poor
weather conditions would prevent this contingency measure
from being effective. The response plan discusses the
importance of timely salvage of oiled carcasses and the
required State and Federal permits (Alaska Clean Seas
Tactics W-1 and -4 [Alaska Clean Seas, 1998]).

(b) Specific Effects of a Large Oil Spill from BPXA's
Proposed Liberty Development and Production Plan

Unless otherwise specified, we determined probabilities for
oil spill contact assuming activity levelsunder Alternative |
(the Proposal) and associated spill rates (Appendix A). We
focused on alarge spill 720-1,142 barrels and crude-oil-spill
contacts that occur within 180 days during the open-water
season.

1) How an Onshore Qil Spill May Locally Affect Tundra
Habitats

For this analysis, the onshore pipeline spill would occur and
oil lessthan 5 acres of vegetation along the pipeline landfall
to the Badami tie-in. Such an onshore spill would be
expected to occur on the gravel pad near the tie-in location,
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and its effect on tundrais expected to be minimal. About
20-35% of past crude-oil spills have reached areas beyond
pads (USDOI, BLM and MM S 1998). Because winter
spans most of the year, about 60% of the time spills happen
when workers can clean up oil on the snow cover before it
reaches the vegetation (USDOI, BLM and MM S 1998).
Most spills cover less than 500 sguare feet, or 0.01 acre, but
may cover up to 4.8 acresif the spill is a windblown mist.
Overall, past spills on Alaska' s North Slope have caused
minor ecological damage, and ecosystems have shown a
good potential for recovery (Jorgenson, 1997). These
habitat effects would be very local (greater than or equal to
5 acres) and are not expected to affect terrestrial mammal
populations.

2) A Spill Could Affect Some Terrestrial Mammals at
Particular Sites

Caribou, muskoxen, grizzly bears, and arctic foxes may
frequent coastlines near the Liberty Project. The Qil-Spill
Risk Assessment model estimates 11-26% chance of a spill
starting at the Liberty location (L 1) and contacting land
aong the coast of Foggy Island Bay-Mikkelsen Bay within
30 days during the summer open-water season (Tables A-
13, Land Segments 25, 26, and 27). Overall, the Qil-Spill-
Risk Assessment model estimates that there is an 87%
chance that a spill starting at Liberty Island or along the
buried pipeline contacts the shoreline (Table A12 , contact
to Land within 30 days during the summer). The Liberty
Project is unlikely to produce a spill that would contact
coastal areas east of there, such as Flaxman Island. Some
Central Arctic Herd caribou could contact oil in coastal
habitats from the Sagavanirktok River (east of Endicott
causeway) east to about Mikkelsen Bay. Caribou move into
these areas to escape insects. Even in a severe situation,
however, fewer than 100 animals from the Central Arctic
Herd (out of a population of 18,000) are likely to get the oil
on their coats and die by inhaling and absorbing toxic
hydrocarbons. We base this number on summer surveys of
the caribou seen in marine waters (Pollard and Ballard,
1993). Normal reproduction is likely to replace thisloss
within about 1 year. Caribou could be scared away from the
spill area by helicopters during cleanup; however, poor
weather conditions may prevent helicopters from hazing
caribou away from the spill.

A 1,500-barrel diesel spill would dissipate quickly and
likely would not persist beyond about 6 days. The number
of caribou and other terrestrial mammals affected islikely to
be lower than that affected by a crude oil spill of the same
size. Theterrestrial mammal populations are expected to
recover within 1 year.

2. LARGE OIL SPILLS
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e. Lower Trophic-Level Organisms

(1) Summary and Conclusion for Effects of an Oil
Spill to Lower Trophic-Level Organisms

A large ail spill would have only short-term effects on
plankton, but long-term effects on the fouled coastlines. Up
to 15% of the sound’s coastline would be affected by alarge
spill. While the ice-gouged coastline isinhabited by mobile,
seasonal invertebrate species that would recover within a
year, fractions of the oil would persist in the sediments for
about 5 yearsin most areas, and could persist up to 10 years
in areas where water circulation is reduced. Liberty crudeis
highly viscous and particularly resistant to natural
dispersion, so very little would be dispersed down in the
water column and affect benthic communities such as the
Boulder Patch kelp habitat. However, diesel oil, which
would be used on theidland for startup and emergency fuel,
could be dispersed down to the seafloor. If 1,500 barrels of
diesel were spilled from afuel-delivery barge at the island
during the open-water season, the concentration would be
toxic within an area of about 18 square kilometers (7 square
miles), as calculated in the water-quality section (111.C.2.1).
Such toxicity would probably stunt the seasonal growth of
kelp plants and reduce the population size of associated
invertebrates for several years. Oil-spill responsesin
general would have both minor beneficial and adverse
effects on these organisms.

(2) Details on How a Large Spill May Affect Lower
Trophic-Level Organisms

Oil spills would have both general and specific effects on
these organisms.

(a) General Effects Developing the Liberty Prospect

There would be general effects on plankton, on kelp and
associated invertebrates in the Boulder Patch, and on coastal
and other benthic invertebrates.

1) Effects on Plankton

Concerns about the effects of oil spills on plankton are
widespread. The concerns were expressed during Northstar
hearings by Fenton Rexford of Kaktovik, when he testified
that “if thereis an oil spill out there, it will kill off all those
shrimp, the crab, [and the] phytoplankton; they will al be
affected” (Rexton, ascited in U.S. Army Corps of
Engineers, 1999: Secs. 6.2.1 and 6.2.6.2). Also, John
Armstrong testified that “an oil spill would definitely break
that [food chain] link and it will be irreparable” (Armstrong,
ascited in Dames and Moore, 1988:2). Because of the
widespread concerns, there have been several studies of
effects on plankton during past oil spills. A nationa review
of the studies showed large-scale adverse effects on
plankton, such as those widely feared from an oil spill at
Liberty Island or from the buried pipeline, have not been
reported (National Research Council, 1985). For example,
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observation of phytokplanton biomass and primary
productivity after the 1977 Tsesis spill in Sweden revealed
no significant differences between clear and contaminated
areas (Johanessen et al., 1980, as cited in National Research
Council, 1985:442). Studies conducted after oil spills
commonly show no significant effect on plankton
populations. Evenif it isassumed that an oil spill in the
open ocean contacts many phytoplankters, the regeneration
time of the organisms (9-12 hours) and the rapid
replacement of organisms from nearby waters would keep
the effects to a minimum (National Research Council
1985). Field observations of zooplankton communities
during oil spillsand in chronically polluted areas have
shown that the communities were affected, but that these
effects appeared to be short-lived (Johanessen et a., 1980,
ascited in National Research Council, 1985). Individualsin
chronically polluted areas have experienced direct mortality,
external contamination by oil, tissue contamination by
aromatic constituents, inhibition of feeding, and atered
metabolic rates. However, because of their wide
distribution, large numbers, rapid rate of regeneration, and
high fecundity, zooplankton communities exposed to oil
spills or chronic discharges in open-water areas appear to
recover quickly (National Research Council, 1985). In
summary, we agree with the conclusion in the Northstar EIS
that there would be only minor oil spill impactsto
planktonic and epontic communities (U.S. Army Corps of
Engineers, 1999: Section 8.7.2.1).

2) Effects on Boulder Patch Kelp Habitat

The kelp and associated invertebrates the Boulder Patch are
described in Section VI.A.5. What is known about the
effect of crude oil on kelp and marine plants has come
largely from observations following oil spills. Both lethal
and sublethal effects have been observed. Effects vary
considerably, depending on plant species, type and
concentration of oil, the timing and duration of exposure,
and the method of cleanup, if any. Following the Exxon
Valdez oil spill, the recolonization of heavily oiled intertidal
rocky habitat began the first year after the spill (Duncan,
Hooten, and Highsmith, 1993; van Tamelen and Stekall,
1993), and complete recovery was expected in 5-6 years.
Most areas that were oiled but not high-pressure washed
recovered to prespill conditions by 1991. Further, all
dominant floraand fauna (except barnacles) that were high-
pressure washed suffered 60-100% mortality and, to date,
have not recovered (Houghton et a., 1996). Hence, the
high-pressure shoreline treatment associated with the Exxon
Valdez oil spill appears to have had as large an effect on
lower trophic-level populations as the oil itself.
Observations like these have shown that while marine plants
often are adversely affected by oil, they are not always
affected in a substantial way. Further, in the areas that were
substantially affected by oil, recovery to prespill conditions
was likely to occur within 3 years (longer if high-pressure
washed).
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In the marine environment, hydrocarbons resulting from an
oil spill are broken up by wave action into floating surface
oil, dispersed and dissolved within the water column, and
some oil isincorporated into bottom sediments. Marine
plants are affected most by floating surface oil, and oil that
isincorporated into shoreline bottom sediments through
wave action. In marine environments that have distinct
intertidal and subtidal floral and faunal communities, the
most persistent effects often occur when intertidal and
shallow subtidal benthic communities are contacted by oil,
particularly in areas where water circulation isrestricted (for
example, bays, estuaries, mudflats, and rock armored
shorelines). However, in the Beaufort Seathereisno
intertidal zonein the traditiona sense. Thisisdueto the
annual predominance of shorefast ice, which precludes
marine plant life and most fauna along the shoreline, and the
massive annua influx of freshwater into the nearshore
marine environment during spring and summer. Thisinflux
transforms nearshore waters into a semifreshwater (brackish
water) environment until fall, when marine waters again
dominate due to reduced freshwater inflows. Nevertheless,
marine plants do exist subtidally at afew locationsin the
Beaufort Sea, such as the Boulder Patch habitat in
Stefansson Sound. The estimated effect of alarge oil spill
on marine plantsin this area depends on the type and
amount of oil reaching them. Liberty crude isamedium- to
heavy-gravity crude with high viscosity (Appendix A, Sec.
A.2 and Table A-4). A recent study of Liberty crude by
S.L. Ross Environmental Research, Ltd. (2000) concluded
that Liberty crude would be particularly resistant to natural
dispersion in the water column. It would disperse very little
and very slowly down into the Stefansson Sound water
column. Additional details about the vertical mixing of this
crude oil are summarized in Section I11.C.2.1, including the
specific concentrations at several depths and after severa
periods of timein Foggy Island Bay (Table 111.C-5). For
example, the table shows the concentration at the depth of
the Boulder Patch (20 feet) after 10 days would only be
0.031 parts per million. In comparison, the concentration
under the Exxon Valdez oil spill, which did not greatly affect
subtidal eelgrass beds, was estimated to be more than an
order of magnitude higher (0.8 parts per million at 33 feet)
(Dean, Stekoll, and Smith,1996; Wolfe et al., 1994). For
this reason, the amount and toxicity of Liberty crude oil
reaching subtidal marine plants is expected to be so low that
it would have no measurabl e effect on them, regardless of
when a spill occurs.

3) Effects on Coastal and Other Benthic Invertebrates

Dominant marine invertebrates in the Beaufort Sea area
include mollusks, annelids, echinoderms, and crustaceans.
Crude oil can kill marine invertebrates from short-term
exposure to high concentrations of hydrocarbons or long-
term exposure to lower concentrations. Laboratory studies
show that oil concentrations from 1-4 parts per million can
kill adult and larval crab and shrimp after 96 hours of
exposure (Starr, Kuwada, and Trasky, 1981). Large oil
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spills often have resulted in mortality of bivalves (Teal and
Howarth, 1984), which are food for many species of marine
birds, fishes, and mammals. Effectson bivalves can be
amost immediate, but declines in numbers may continue for
up to 6 years (Thomas, 1976). Marine invertebrates are
most affected by floating surface oil and oil that is
incorporated into the water column or shoreline bottom
sediments through wave action.

Studies following the Exxon Valdez oil spill in 1989
revealed significant concentrations of hydrocarbonsin
shoreline sediments at heavily oiled sites, and a subsequent
migration of oil into the shallow subtidal zone in 1991
(Wolfe et al., 1993). However, significant concentrations
were not found in the subtidal zone. Gilfillan et al. (1993)
showed that the toxicity of oiled intertidal sediments
declined rapidly after the Exxon Valdez spill. Within 18
months, about 75% of the oiled shoreline had recovered. In
fact, toxicological resultsindicate that the oiled shoreline
was at toxic hydrocarbon levels for only a few monthsto 1
year. The remaining hydrocarbons were found to be
generally nontoxic and are thought to serve as a food source
for some biota (for example, bacteria).

The viscous Liberty crude would not mix down deep
enough in the water column to affect the Boulder Patch

kelp habitat or other benthic invertebrates. Therefore, even
alarge ail spill occurring from the Liberty offshore project
and entering offshore waters during winter and spring
(about 9 months) is not expected to have a measurabl e effect
on marineinvertebrates. All of the oil would remain
trapped under the ice and little, if any, would contact marine
invertebrates. If the spill were to occur during the summer,
only afew land segments have a contact probability greater
than 1%. The Qil-Spill-Risk Assessment model also
estimates that these same land segments have a very low
probability of one or more spills occurring and contacting
them within 10 days, and that the probabilities are similar
for all alternatives (Table A-14). The offshore area having
the highest combined probability of contact (Environmental
Resource Areas 30, 31, and 37) isthe large area over the
Boulder Patch. As explained above, the viscous Liberty
crude would not mix down deep enough in the water
column to affect the Boulder Patch or other benthos, unless
dispersants were applied to the oil. However, the use of
dispersantsis not essential to the Liberty spill plan; their use
would require further review and approval by the Coast
Guard. Nevertheless, for purposes of assessment, we
assume that alarge oil spill does occur and that some of the
coastline would be contacted by some portion of that spill.

Because the assumed summer oil spill islikely to occur
within 6 miles of shore, it isnot expected to take longer than
10 daysto arrive there. During that time, some of the more
toxic hydrocarbon fractions would have evaporated and are
not expected to affect marine invertebrates in the nearshore
area. Some of the oil arriving onshore is likely to be toxic
and would have lethal or sublethal effects on some of the
invertebrates that inhabit the nearshore areain summer.

2. LARGE OIL SPILLS
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Due to the predominance of shorefast ice in watersless than
6 feet deep, most of the Beaufort Sea nearshore area
supports few resident fauna. Nevertheless, nearshore
coastal lagoons do support many nonresident (seasonal)
benthic invertebrates (for example, amphipods, mysids,
copepods, clams, snails, crab, and shrimp), which are fed on
by many vertebrate consumers during the summer. |If
contacted by surface ail, al of these nearshore benthic
invertebrates are likely to be lethally or sublethally affected.

About three-quarters of alarge Liberty oil spill may reach
the shore, assuming strong onshore (south to southwest)
winds. We assume that about half of thisoil is still toxic
when it arrives at the shoreline. Table A-7 in Appendix A
indicates that the estimated length of oiled coastline for all
alternatives would be less than 45 kilometers
(approximately 15% of the Stefansson Sound coastline).
Based on the above, the assumed large spill is estimated to
have lethal and sublethal effects on about 15% of the
nearshore benthic invertebrate population in the Stefansson
Sound area.

The recovery of seasonal benthic invertebrates would be
expected to occur within a season, after water quality in the
nearshore/shoreline water column returns to prespill
conditions, and other opportunistic marine invertebrates
move into the area. The Northstar Final EI'S also concluded
that populations of mobile, marine invertebrates would
recover within one season through immigration (U.S. Army
Corps of Engineers, 1999:Sec. 8.7.2.1). However, oil
incorporated into shoreline bottom sediments due to wave
action is expected to remain there for severa years. Inthe
areas where shoreline bottom sediments are heavily oiled,
some lethal and sublethal effects could occur each summer,
when seasonal benthic invertebrates return to those areas.
However, thisis not expected to affect a measurable
percentage of the seasonal benthic invertebrate population in
Stefansson Sound. The recovery of resident benthic
invertebrates within the affected shoreline areas would be
expected to require about 5 yearsin most areas but could
require up to 10 yearsin areas where water circulation is
reduced. Oil incorporated into shoreline bottom sediments
would have the greatest effect on resident species, because
they are not seasonally restocked from deeper waters like
seasonal benthic fauna. Subtidal marine organisms deeper
than 2 meters (including those of the Boulder Patch area)
are not likely to be affected, because they live below the
zone where toxic concentrations of oil are expected. The
Northstar EIS assessed the effects of oil spills on coastal
invertebrates, concluding similarly that there could be long-
term effects due to contamination of sediments (U.S. Army
Corps of Engineers, 1999:Table 8-10).

The only other marine invertebrates likely to be contacted
by surface oil or dispersed oil in the water column would be
those closer to the surface. These include zooplankton
(copepods, euphausiids, mysids, amphipods) and the larval
stages of marine invertebrates such as annelids, mollusks,
and crustaceans. Because of similaritiesin habitat use and
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distribution, the percentage of marine invertebrate larva
contacted by floating or dispersed oil islikely to be similar
to that expected for plankton (less than 2% of the Stefansson
Sound population). Due to their wide distribution, large
numbers, and a rapid rate of regeneration, the recovery of
marine invertebrate larvais expected in less than a week.
Recovery in bays, where water circulates more slowly, may
take up to ayear. The Northstar EI'S also assessed the
effects of oil spills on plankton, concluding similarly that
there would be only relatively brief (few days) reductionsin
population numbersin the affected areas (U.S. Army Corps
of Engineers, 1999:Table 8-10).

(b) Specific Effects of a Large Oil Spill from BPXA'’s
Proposed Liberty Development and Production Plan

There would be no alternative-specific effects on plankton
or coastal invertebrates, but there could be on the Boulder
Patch kelp habitat.

Specific Effects on the Boulder Patch Kelp Habitat: The
assessment of general effects on the Boulder Patch (Sec.
111.C.2.6(2)(a)(2) concluded that the amount of Liberty
crude ail reaching the seafloor community is expected to be
so low there would be no measurable effect on it. However,
the diesel fuel that would be stored on the island could have
aternative-specific effects on the Boulder Patch, varying
with the distance of the proposed island from the Boulder
Patch. Storage of diesel fuel on theisland would be
necessary to provide power for initial drilling and thereafter
for emergencies. Most small spills on the outer continental
shelf were of stored oil, either stored crude or fuel oil
(Anderson and LaBelle, 1994). Diesel spills from tanks on
the island probably would not reach the ocean because of an
8-foot perimeter berm around the island (Sec. I1.A.1.b(1),
but diesel could be spilled during transportation and transfer
to theidand tanks. Inthe very unlikely case of alarge spill
near the island, the diesel fuel would mix deeper into the
water column and drift slowly in alongshore currents to the
east or west. If the plume drifted west toward the Boulder
Patch, it probably would drift in the same direction as the
offshore edge of the modeled sediment plume fromisland
congtruction (Fig. I11.C-1,-2, -3 and -4, and Ban et al.,
1999). The water-quality analysis (Sec. I11.C.2.1) concludes
that 21,500 barrel diesel spill during open water could
create toxic conditions in an area of about 18 square
kilometers (7 square miles). Because of the alternative-
specific risk of diesel spillsto the Boulder Patch, varying
with the distance between the proposed island and Boulder
Patch, the typical effects of diesel spillson kelp
communities are reviewed next.

The effects of diesel-fuel spills on kelp communities have
been studied in association with two spills and an
experiment in polar regions. The studies showed that diesel
spills probably would not kill kelp but would slow its
growth; and that many of the invertebrates on the affected
plants might be killed, recovering within afew years. This
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conclusion is based on the following three sets of studiesin

polar regions:

o Diesdl effects on Norwegian coastal ecosystems were
studied in alarge, 2-year experiment (Ragan, Bird, and
Bokn, 1987). The main aim was to mimic a small but
continuous spill of diesel oil on benthic communities.
The experiment showed that new tip growth of
Laminaria plants was significantly shorter compared to
tips of the control plants, but that the diesel treatments
were not lethally toxic to the plants.

o Diesdl effects on macrofaunal communities were
studied after a small diesel fuel spill from the grounding
of the Nella Dan on the sub-Antarctic island of
Macquarie (Smith and Simpson, 1998). Kelp and other
intertidal macrofaunal communities were studied 7
years after the spill. The studies concluded that there
were no significant differences between the community
structure in oiled and control locationsin any of the
three shore zones. However, they noted that some
hol dfast macrofaunal communities at oiled sites still
showed evidence of impact.

e Arthur Harbor, Antarctica, was contaminated by fuel oil
from the Bahia Paraiso (Kennicutt and Sweet, 1992).
Two years after the spill, hydrocarbons were still
detectable in limpet tissues, but little spill-related
contamination could be detected in macroalgae. The
investigators concluded that the overall effects were
limited in time and space by the high-energy
environment, the relatively small volume of material
released, and the volatility of the released product.

Further, the kelp studies of the Exxon Valdez il spill are
informative, even though it was a spill of crude oil rather
than diesel fuel. The subtidal macroalgal populationsin
Prince William Sound, including Laminaria saccharina
populations, were studied 1 year after the Exxon Val dez spill
(Dean, Stekoll, and Smith, 1996). The investigators found
that within a year of the spill, there were no differencesin
the total density, biomass, or percentage cover of

macroal gae between oiled and control sites, and they
concluded that there were no apparent long-term impacts on
subtidal macroalgae.

The four studies above indicate that a spill of diesel fuel that
drifted over the Boulder Patch probably would not kill kelp
but would slow the new, seasonal growth of plantsin the
affected area. The studies also indicate that the population
size of invertebrates in the affected area probably would be
reduced for severa years, as discussed further below. In
contrast, if aslick of Liberty crude oil floated over the
Boulder Patch, the viscous oil probably would not be mixed
down deep enough in the water column to affect the kelp
community. The Liberty crude would be dispersed and
mixed deeper only by the application of chemical
dispersants or by very rough seas, such as those outside of
the barrier islands.

Ill. EFFECTS OF THE LIBERTY PROJECT C. MAJOR ISSUES

(c) Effects of Oil-Spill Response

The Alaska Clean Seas technical manual identifies sensitive
sections of the Beaufort Sea coastline on which oil might
persist for a decade, including some within the project area
(Alaska Clean Seas, 1998:Index Sheets 1 and 2). The most
sensitive types of shoreline, such asriver deltas and
sheltered lagoons, are listed clearly in the manua as “areas
of major concern” (for example, Tactic W-6). The manual
also describes several tactics for protecting sensitive
sections of the coastline. Intertidal and exclusion booms
would be used along the shoreline in marshes and inlets (for
example, Tactics C-13 and 14). Deflection booms would be
used to divert oil to sections of the coastline that are less
sensitive or more suitable for recovery; the oil would be
collected by booms and pumped by skimmersto local
storage tanks. The shorelines that might be contaminated,
as aresult of diversionary booming, would be flushed to
remove oil from the shore zone.

Some coastal organisms probably would be adversely
affected by these and other response tactics. Spill responses
that would use mechanical tilling for aeration and
remediation of shoreline sediments might effect the biota, as
acknowledged for Tactic SH-8. Spill responses that use
chemicals on oiled shorelines would affect biota, as
acknowledged by Tactic SH-11. Spill responses that
involve in-situ burning would affect shoreline biota,
especially on relatively dry shorelines, as acknowledged by
Tactics SH-10 and 11. Thetactics for chemical treatments
include warnings to avoid chemical use on cobble shorelines
where there could be deep penetration, which would help to
mitigate impacts. Further, al of the shoreline tactics note
that approval by the Unified Command would be required
for any shoreline cleanup, which would avoid unnecessary
effects. Use of dispersants on a spill near the Boulder Patch
would mix the oil farther down into the water column and
could affect the kelp community. However, the use of
dispersantsis not essential to the Liberty Development and
Production Plan and spill plan; their use would require
further approval by the Coast Guard.

f. Fishes and Essential Fish Habitat
(1) Fishes

(2) Summary and Conclusion for Effects of an Oil Spill
on Fishes

Thelikely effects on arctic fishes (including incidental
anadromous species) from alarge oil or diesel fuel spill
assumed to occur at Liberty Island or from the buried
pipeline and enter offshore waters would depend primarily
on the season and location of the spill, the lifestage of the
fishes (adult, juvenile, larval, or egg), and the duration of
the oil contact. Due to their very low numbersin the spill
area, no measurable effects are expected on fishesin winter.

2. LARGE OIL SPILLS
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Effects would be more likely to occur from an offshore oil
spill moving into nearshore waters during summer, where
fishes concentrate to feed and migrate. The probability of
an offshore oil spill contacting nearshore waters in summer
ranges from less than 1-26%. If an offshore spill did occur
and contact the nearshore area, some marine and migratory
fish may be harmed or killed. However, it would not be
expected to have a measurabl e effect on fish populations
and recovery would be expected within 5 years. In general,
the effects of fuel spillson fish are expected to be less than
those of crude-oil spills.

If apipeline oil spill did occur onshore, and contacted a
small waterbody supporting fish (for example, ninespine
stickleback, arctic grayling, and Dolly Varden char) with
restricted water exchange, it would be expected to kill or
harm most of the fish within the affected area. Recovery
would be expected in 5-7 years. However, because of the
small amount of oil or diesel fuel likely to enter freshwater
habitat, the low diversity and abundance of fish in most of
the onshore area, and the unlikelihood of spills blocking fish
migrations or occurring in overwintering areas or small
waterbodies (containing many fish or fish eggs), an onshore
spill of thiskind is not expected to have a measurable effect
on fish populations on the Arctic Coastal Plain.

(b) Details on How a Large Spill May Affect Fishes

1) General Effects from Developing the Liberty Prospect

Fishesinhabiting the arctic region are described in Section
VI.A.6. Arctic fish differ substantially from their
counterparts inhabiting warmer regions. In addition to their
many differences, arctic fish also have developed unique life
history, behavioral, physiological, and population
characteristics that enable them to exist under extremely
harsh and fluctuating environmental conditions of both daily
and seasonal occurrence. Occasionally, these conditions
cause high mortalities, especially to the more sensitive
lifestages (eggs and juveniles). Because of this, arctic fish
populations have adapted to withstand at least short-term
perturbations and fluctuations in the environment This
adaptive ability to withstand at least short-term
perturbations and fluctuationsin the environment applies
equally to both human caused and naturally caused events.

The effects of il spills on fish have been discussed in
previous Beaufort Sea EIS' s (including the Sale 144 Final
EIS[USDOI, MMS, 19964]), which are incorporated here
by reference and summarized. Oil spills have been
observed to have arange of effects on fish (see Rice, Korn,
and Karinen, 1981; Starr, Kuwada, and Trasky, 1981;
Hamilton, Starr, and Trasky, 1979; Malins, 1977, for more
detailed discussions). The specific effect depends on the
concentration of petroleum present, the time of exposure,
and the stage of fish development involved (eggs, larva, and
juveniles are most sensitive). If lethal concentrations are
encountered, or sublethal concentrations are encountered
over along enough period, fish mortality islikely to occur.
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However, mortality caused by a petroleum-related spill is
seldom observed outside of the laboratory environment.
Sublethal effects are more likely and include changesin
growth, feeding, fecundity, and temporary displacement.

Other possibilities include interference with movements to
feeding, overwintering, or spawning areas; localized
reduction in food resources; and consumption of
contaminated prey. Most acute-toxicity values (96-hour
lethal concentration for 50% of test organisms [LCs)) for
fish generally are on the order of 1-10 parts per million.
Concentrations observed under the oil slick of former il
spills at sea have been less than the acute values for fish and
plankton. For example, concentrations observed 0.5-.0
meters beneath a dick from the Tsesis spill (Kineman,
Elmgren, and Hansson, 1980) ranged from 50-60 parts per
billion. Extensive sampling following the Exxon Valdez ail
spill (about 260,000 barrelsin size) also revealed that
hydrocarbon levels were well below those known to be toxic
or to cause sublethal effectsin plankton (Neff, 1991). The
low concentration of hydrocarbonsin the water column
following even alarge oil spill appears to be the primary
reason for the lack of lethal effects on fish and plankton.
Studies following the Exxon Valdez oil spill (for example,
Michael et al., 1998; Pearson, et al., 1999; Marty et al.,
1999) concerning the effects of that spill on fish populations
in Prince William Sound have been inconclusive. While
adverse effects on some eggs and larva (pink salmon and
herring) were likely to have occurred, natural perturbations
cause extreme variation in these populations every year, and
preclude any definitive conclusion.

2) Specific Effects of a Large oil Spill from BPXA’s Proposed
Liberty Development and Production Plan

a) An Offshore Spill May Affect Some Marine and Migratory
Fishes Between May and September

From October through April, nearshore waters 6 feet or less
in depth are frozen to the bottom, and marine fishes are
widely dispersed seaward of the shorefast ice. Because of
the barrier formed by this shorefast ice, and the fact that any
oil trapped under floating ice would not disperse into the
water, awinter offshore spill is not expected to have a
measurable effect on marine fishes, or on migratory fishes
overwintering in the Sagavanirktok River Delta area
During the open-water period, the nearshore area of the
Beaufort Seaiis used for feeding and migratory purposes by
marine and migratory fishes, including the areas of greatest
species diversity such as the Sagavanirktok River Delta
Hence, the occurrence of an offshore oil spill during the
summer likely would have its greatest potential effect in the
nearshore area. Based on the Oil-Spill-Risk Assessment
model (Table A-13), the probability of an offshore oil spill
occurring at Liberty Island or from the buried pipeline and
contacting nearshore waters in summer ranges from less
than 1-26% for all land segments. Only Land Segments 25-
27 would have a greater than 10% chance of contact
occurring within a year.
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Nevertheless, if an offshore oil spill did occur and contact
the nearshore area, some marine and migratory fish may be
harmed or killed. However, lethal effects on fish from oil
spills are seldom observed outside of the laboratory
environment. For thisreason, arelatively small oil spill,
such asthe large spill being considered for Liberty is
expected to have mostly sublethal effects on the marine and
migratory fish affected by it. Juvenile fish (for example,
arctic cod), which are common in the nearshore area during
summer, or hearshore spawners (for example, capelin) are
among those most likely to be adversely affected. Some
fish in the immediate area of a spill may be killed; however,
it is not expected to have a measurable effect on marine and
migratory fish populations. Recovery would be expected
within 5 years. Oil-spill-cleanup activities are not expected
to adversely affect fish populations. Small operational oil or
fuel spillson Liberty Island are not likely to contact fish
habitat and are not expected to affect fish.

b) An Onshore Pipeline Oil Spill May Affect Some
Freshwater and Migratory Fishes

Onshore bodies of freshwater are much smaller than the
marine environment, where the effects of former oil spills
have been observed. However, the amount of oil spilled
onshore (estimated at up to 720 barrels, Table A-1) islikely
to be much less than what might occur from an offshore
spill. Additionally, an onshore pipeline spill would not
affect fishes unlessit entered freshwater habitat supporting
fishes. If an onshore oil spill did contact fish habitat, the
likelihood of lethal effectsis expected to be generally
similar to that observed for oil spills at sea (i.e., very low).
Sublethal effects are more likely to occur and would be
similar to those discussed above. Some fish and food
resources in the immediate area of an onshore oil spill may
be harmed or killed, particularly if the spill occurred where
and when fish were migrating, in overwintering areas during
winter, or in small waterbodies having restricted water
exchange.

Ninespine stickleback, arctic grayling, and Dolly Varden
char have been found in the summer in the East
Sagavanirktok Creek (Hemming, 1996). Ninespine
stickleback move downstream and out of the creek in late
summer as water temperatures drop. Dolly Varden char and
arctic grayling may useit for summer rearing habitat
(Hemming, 1996). Small runs of pink and chum salmon
(anadromous species) sometimes occur in the Colville
River, and in some of the drainages west of the Colville
River; however, neither species has established populations
anywhere on the North Slope (Bendock and Burr, 1984). A
pipeline oil spill in winter is not likely to affect fishes.
However, if a summer spill of sufficient size occurred in a
small waterbody containing fish with restricted water
exchange, the fish and food resources in that waterbody are
likely to be harmed or killed. Recovery would be expected
in 5-7 years. However, because of the small amount of oil
likely to enter freshwater habitat, the low diversity and
abundance of fish in most of the onshore area, and the
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unlikelihood of spills blocking fish migrations or occurring
in overwintering areas or small waterbodies (containing
many fish or fish eggs) with restricted water exchange, an
onshore pipeline oil spill associated with Liberty is not
expected to have a measurabl e effect on fish populations.
Qil-spill-cleanup activities are not expected to adversely
affect fish populations.

c¢) An Offshore Diesel Fuel Spill form Liberty Island May
Affect Fishes Between May and September

Standard North Slope diesel fuel, from either the Kuparuk
or Hay River, Northwest Territories, will be temporarily
stored on Liberty Island. Based on the Oil-Spill-Risk
Assessment model, the probability of an offshore oil spill
contacting nearshore waters in summer ranges from less
than 1-26% (Table A-13) Table A-9 describes the fate of
the Liberty diesel spill in summer and winter broken-ice or
meltout periods. The spill’s short lifetimeis dueto large
dispersion and evaporation rates (USDOI, MMS, 1998).
During winter, about 80% of the diesel is estimated to
evaporate and be dispersed by wave action within 30 days.
During summer, al of the diesel is estimated to evaporate
and be dispersed by wave action in only 7 days and is not
expected to reach shore.

In general, the effects of fuel spills on fish are expected to
be similar to those of crude-oil spills, although much
reduced in duration due to evaporation and dispersion.
Hence, the likelihood of lethal effectsis expected to be even
less than that observed for oil spills at sea. For this reason,
arelatively small fuel spill, such asthe hypothetical 1,500-
barrel spill being analyzed for Liberty, is expected to have
mostly sublethal effects on the marine and migratory fishes
affected by it. Some fish in the immediate area of a spill
may be harmed or killed; however, it is not expected to have
ameasurable effect on fish populations. The recovery of the
number of fish harmed or killed would be expected within 5
years.

d) Effects of Qil-Spill Cleanup

Due to the low density of fishin the Beaufort Sea, and the
low probability that they would be harmed by cleanup
equipment, oil-spill-cleanup activities in open water or in
broken ice are not expected to adversely affect fish
populations. Reducing the amount of oil in the marine
environment is expected to have a beneficial effect by
reducing the possibility of hydrocarbons contacting fish and
fish food resources. The extent of that benefit would
depend on the actual reduction in the amount of oil
contacting fish and fish-food resources, as compared to that
of not reducing the amount of contact.

(2) Essential Fish Habitat

All of the effects to essential fish habitat are general and the
following effects apply to all resources.

2. LARGE OIL SPILLS
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In the event of alarge, offshore oil spill, the most likely
potential threat to individual salmon would occur if spilled
oil came in contact with spawning areas or migratory
pathways. However, salmon are not believed to spawn in
the intertidal areas or the mouths of streams or rivers of the
Beaufort Sea. Therefore, contact between spilled oil and
spawning areasisvery unlikely. If spilled oil concentrated
aong the coastline at the mouths of streams or rivers, the
potential movements of a small number of salmon could be
disrupted during migrations. See Section 111.C.2.f(1) for
general discussions about the effects of spilled oil on the
behavior and health of individual fish.

Zooplankton and fish form most of the potential diet for
salmon in the Beaufort Sea (North Pacific Fisheries
Management Council, 1997). Zooplankton populations
could be subjected to short-term, localized, negative effects
from oil spilled as aresult of Liberty development (see Sec.
I11.C.2.€). Nearshore coastal lagoons support seasonal
concentrations of zooplankton, which are potential prey for
juvenile and adult salmon during summer. |If contacted by
surface oil, these zooplankton likely would be killed or
otherwise affected. Crude or diesel oil spilled between May
and September could cause the death of limited numbers of
fish of avariety of speciesthat are potential prey for salmon
in the Beaufort Sea. Mortality rates would be expected to
be low, with the most likely effects on fish being sublethal,
including changes in growth, feeding, fecundity and
temporary displacement (see Sec. 111.C.2.f(1)). Although
measurabl e effects on prey populations would not be
expected, any mortality of fish potentially would have an
adverse effect on essential fish habitat.

The extent to which marine plants are a component of
salmon essential fish habitat, by providing habitat for
potentia prey, is discussed in the section on lower-trophic-
level organisms (Sec. 111.C.2.€). Juvenile lifestages of
salmon inhabit fresh or estuarine waters and generally feed
on insects (North Pacific Fisheries Management Council,
1999). Oil spilled in wetland habitat could kill vegetation
and associated insect species and, thus, have an adverse
effect on essential fish habitat lasting from less than 10
years to several decades. Because of the predominance of
shorefast icein the Liberty area, there is no resident marine
florain waters less than 6 feet deep. Therefore, no effects
are expected on marine plantsin those waters. Crude oil
that reached benthic marine plants, such as macroalgae
inhabiting the Boulder Patch, likely would be weathered and
dispersed due to wave action and, thus, have little toxicity.
Theref